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| MATEMATHKA 
M. M. BAMHBEPr 


O CXOJMMMOCTH’ METOXA HAMCKOPEMUIETO CIYCKA 
AJIA HEJIMHEMHbIX .YPABHEHHMM 


(/Tpedcmaeaeno axademuxom C. JI. Co6onesum 1 1X 1959) 


1. Merox nancKkopeiiero cnycka Obl MpyMeHeH B page pador (cM., Ha- 
vMep, (*“)) jwiad pelweHua ypaBHeHHii B KOHeUHOMepHBIX IIpOcTpaHcTBax. 

JIA JIMHEMHDIX yPaBHeHH B ruIbOepTOBOM NpocTpaHcTBe aHHbiii MeTOR Obl 
peaoxer u pa3ssuT JI. B. Kaxroposuuem (®“). Tlosqnee qaHHblii MeTon ObwI 
PUMeHEH JIA PelIeHHs HeKOTOPbIX HeJIMHeEHHBIX ypaBHeHHli B rHIbOepTOBOM 
poctpanctse TO. Jlymucte (*°) nu Tyanp Uxxao-axn (°). 
 B wacroauleh paOore MbI pacnpocTpaHAeM MeTOR HavcKopeliuiero cmycKa 
a Ooslee OOWHe CJ yUAaH: MbI MOKa3bIBAeM eFO CXOJMMOCTb JIA HeIMHeHHDbIX 
PaBHeHHH B OaHaXOBbIX IpOCTpaHcTBaX H YCTaHaBJIMBaeM OLeCHKM WIA M0- 
PpelUHOCTH MpHOIM2KeHHOTO pelleHua. 

2. Ilyctb F (x)—noTeninasbHbld onepatop (°), 3ajaHHbili B OaHaxXOBOM 
pectpauctse FE, u f (x)—ero notenunan. Ucxoya u3 ugen Meroqa HalvicKoO- 
eumlero cilycKa HW UCNOb3yaA HEKOTOPble cooOpaxkenna U3 (‘), Mbl MpHXOMM 
 BbIBOLY, YTO MHHHMU3HPylOlWlad NOCeEOBaTeIbHOCTh {Xp} WIA CPyHKWHOHAa- 
a f(x) mMoxeT ObITb ONpenesieHa CJIeEAYIOWIMM WTepal\MOHHbIM Mpoweccom: 


Ln = Xn — en AF (Gai) (1) 


@ &,—HeEKOTOPbIe NOTOXRKUTebHbIE UNca H A — OrpaHHU4eHHblit JIMHeMHDbIN 
mepatop u3 E” B E (£*—npoctpancrso, coupa»*xeHHoe kK £), HOpMupoBaH- 


bid yCJIOBHeM 
(y, Ay) Sly’, (2) 


ua Beakoro yGE. 3necb UB fabHeHWem (y, Xx) —3HayeHMe JIMHeMHOrO 
yHKIMoHama y€E“ Ha Bextope xG€E. Ecau mpouecc (1) cxonurca kK He- 
OTOpoMy BeKTOPy Xo, TO Ha 9TOM BeKTOPe Xo PYHKI[MOHAJI MMeeT MMHMMYM, a 
oromy grad f(x) =F (x) oOpamaetca B Hymb, T. e. F(x) = 0. Cxogumocts 
ponecca (1) K pelleHuio ypaBHeHua 
F (x) =0 (3) 

CTaHaBJIMBaeTCH cCulemylouleH TeopemMol. 

Teopema |. Iycmo Oudqdepenyupyemoui no Tamo nomenyuaaonout one- 
amop F (x), sadannolti 6 E, yooeremeopaem ycaocéeuto 


[alr UeAbsF@A Y<M([x)IAl?, (4) 
de x (t) —eospacmanwan mynkyua makasn, umo x (0) = 90, mei (t) = + 2; 


1 — nunelinoui oepanuuennelti onepamop us E” 6 E, ydoearemeopatouutt 
caoeuto (2). 

Toeda ypaeHenue (3) umeem 6 E edurcmeennoe pewenue, K KOoMOopomy 
KOOUMCA UMepaYUoHHoli npoyecc(1)npu A1000M HAaLaAbHOM NPUbBAUICEHULL xy, 


AU mae <<a 2de M, = max {1, M(R,z)}, Ra =| Xn + 


+ | Al Gn) | > 9. 


Hamerum ria joKa3aTeibcTBa. CyllecTBOBaHMe pelleHHA X99 ypaBHeHH# 
(3) o6ecneynpaetca Teopemol 9.4 us (*), a Mp MoKa3zaTebCTBe CAHHCTBCH- 
HOCTH pelNeHHA X) HCHOMb3yeTCA CweLyIoulaAr 

Jlemma. Ecau onepamop ® (x) us E 6 6axaxoeo npocmpaxcmeo E, yoo6- 
nemeopsem ycaoeuto (Nh, B' (x)h) > B(| x], |A|), ede %— Kaxod-nu6ydo one- 
pamop us E 6 E, (aunetineui uau neauneiinoli) u B(t, 4) — Neompuyamerc- 
HAA PYAKYUA HEOMPUYAMEALHOLX AP2yYMEHMOE, OOPALUAIOLAACA 6 KYA AU NpUu 
t—0, mo ypasnenue P(x) =0 moocem umeme 6 E He Oonee 0OHO2O pelleHun. 

JlanHaa sleMMa HeMocpexCTBeHHO BBIBOANTCA MIpH MOMOLIM OOOOM\eHHOH 
cbopmyint JIlarpanxKa (°). IIpH qoKasaTesbcTBe CXOHMMOCTH K Xo Mpotecca (1) 
Mbl CHayaJia ycTaHaBsMBaeM, 4TO {f (X,)} —CXOMAMaicA MOCJeOBATeJbHOCTb 
YORIBaIOWIMX YHCe, OTKya, CoriacHo HepaBexcTBy (9.3) v3 (°), Mbl HaxoquM, 
uTO {X,}—orpaHuuenHad mocweqoBaTembHocThb. 3 orpaHwueHHOCTH {Xn} 
culemyeT orpanmyenHoctTb {F (Xn)}, {Rn}, a 3HayuT u {M,}. Otcrola u v3 He- 
papencraa f (Xn) —f (Xn41 ) > 4/28n|| F (Xn) ||®, KoTOpoe BEIBOANTCA, HCXOAA UB 
ycoBuit Teopemb!, culexyeT, uTO lim F (x,) = 0. IIpu momomm gsToro paBeHcT- 


100 
Ba JlOKa3bIBaeTCA CXOJMMOCTh MOCeLOBaTeMbHOCTH {Xp} K PeLIeHUIO X%) H yc- 
TaHaBMBaeTCA oleHKa ¥(|| Xn — Xo||) <|| F (xn) | 
3. Teopema 1, Kak Teopema 9.4 u3 (°), fomycKaeT Mu fpyrue OnM3KuHe © 
cbopmysuposKku. BBugy 9TOrO OTMeTHM, YTO OKaSaTeJIbCTBO 3STHX TeOPeM CO- 
XpaHseTca mpu 3amMeHe HepapenctBa (F’ (x)h, h) >|h|_ (Al) HepapencrBom 
(F’ (x)h, A) S| Ally (|x|, 2) 0, roe byHKuna HeorpulaTembHbIX apryMeH- 
TOB _(t, ?) yROBNeTBOpAeT YyCJIOBHIO 


5 Nl 
lim \\rGeR, #R) dedt = + 0. 
REINS Ss 

B uacrHoctu, Teopema | u Teopema 9.4 u3 (°) coxpaHaloTca pH 3amMeHe 
HepapenctBa = (F’ (x) h, h) >| Ally (All) HepaBeHCTBOM (F (DKS 
>m(|x||)A\?, rae m(t)—nonoxurenbHad HeBospacTaiwllad yHKiuA u 


co 
\ m (t) dt = -+ co. 
0 


OrmMeTHM ele, uro Teopema | NpHMeHHMa K pa3JIM4HbIM mMpHmMepaM u3 (°) 
(cm. Teopempl 10.2, 10.4, 24.3 u 24.5 v3 (°)) w K mpuMepam, paccMoTpeHHbIM 
MO Haluemy mpeioxwenuio P. VM. Kagypopcxum (11) u H. B. Kupnorunoi. 

4. B ycnopuax Teopemb | uTepattMoHHbIlt mponmecc (1) mpuBogur K Mocue- 
WOBATeIbHOCTH {Xn}, ABJIAIOULEHCA MMHHMM3HPylouleh He TOmbKO faa f (x), HO 
wv ust || F (x) ||. Tlanpiit dbakt Moxer ObITb HCMOb30BaH JIA HaxoxwK]eHua 
pelleHuA ypaBHeHua (3) mpomeccom (1) u Torfa, Korga onepatop F (x) He 
ABACTCH MOTCHIMAaIbHBIM. IlycTb, HallpumMep, onepatop A yyoBseTBOpsAeT 
CELYIOWeMY YCJIOBHIO: 

(x) A—aunettnnt orpanuuenupii onepatop us E* B E, yaosnerBopsw- 
ulMii HepaBeHcTBy (2), mpusem (A~')* A = J, rae J — equnwunptlt onepatop B E". 

Torya umMeeT MecTo mpejuoxmeHne: 

Teopema 2. ITycme eoinoanenbi ycaosus: Ouddepenyupyemoui no Lamo 
onepamop F (x) us E @ E* ydoeaemsopaem Onn ecex x,hGE nepaeercmeam: 
ey = MOP’ (x) hh) =>m\h\||?, 0<m-=const, M=const; onepamop 
A yoosaemeopaem ycaceuro (y), npusem || A||(1—m?/ M2) <1. 

Toda ypasxenue (3) umeem @ E eOuncmeennoe pewuenue Xy, K KOMopomy 
cxooumca UMepayuoHHolti npoyecc (1) (npu &,—=s=const) co cKopocmor1 
ceOMeMputeCKOU Npoepeccuu, HALUHAA C AWOO02O HALANbHO2O NPUOAUIKeEHUA xX, 
CCA & VEL ey, 20 81, &,— KOPN y paeHeHUA 


a’ M*s* — 2a°me +a—qg?=0, a=||All, Va(l—m?/M)<q<1. 
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AAA oYyeHKU noepeilHocmu umeem mecmo opmyaa 


I] Xn — % | So (1 — gy 4g, 

pa = as || F (x;)|I. 

lokasarTebcTBo HCHOJIb3yeT HepaBeHcTBO || F (Xp41) || < (a? Me? — 2a?me + 
-a)/|| F (xn) ||, KoTOpoe BEIBOAUTCA HeNOcpeyCTBeHHO, VCXOAA 13 yCJIOBHH 
opembl. OrmeTuM, To Teopema 2 mpumenuMa kK ypaBHeHHlO D(X) 0; 
rya ® yelticrsyet us E B Ey, ecan onepatop F (x) = B® (x) yHOBIeTBOpAeT 
JIOBHAM TeopeMbl 2, rye B— qunetinplli orpannuennptli onepatop u3 E, B E*, 
MeIOMIMH OrpaHvueHHbll OOparubiit. 

5. Secb Mbl GyJeM MpesnonaraTb, ut HOpmMa B E yuddepenttupyema mo 
pelle, H BBeqeM 
Onpenesaennue |. Mp cKaxem, uTo HopMa B E aBAeTCA rla_Kou, 
CIM OCTaTOK Auppepenttvana Dpewie yZoBieTBopseT HepaBeucrBy | w (x, A) | = 
||| A ||? — |] «||? — (grad | x2, | <C (|x|) |[Al|2, 420. Bes orpannye- 
HA OOUWHOCTH MOXKHO MpH 9TOM c4uHTaTb, 4TO C(|[ x ||) > 1. 

Teopema 3. Iycmo duddeperyupyemoui no Famo onepamop  F (x), 
feucmeyroiuyut us npocmpancmea E c eaadKoli nopmoti e@ E, ydoeaemeopsem 
CAOCUAM 


A(X) <i = Const? 


(grad |[A||, F’ (x) h) > m|h||, O<m-=const 


Dan ecex x, hEE. 

Toeda ypaenenue (3) umeem 6 E eOuncméennoe petilenue X,, K KOMOpOMY 
xoOumca umepayuonHolli npouecc 

| Mh = Ky Sek (¥n)s (5) 


HAUUHAA C AWO020 HALANHO2O NPUOAUWWHKEHUA X1, CCAU Sy; CE\8o, 20 £1, S32 — 
<OpHu (nOoAOMCUMeNbHOLe) YPABHeHUA 


CM?s? — 2me 4+- | — q? = 0; ee Losi, Cdl ai Ca conse 


JIAA OYeHKU noepewHocmu umeem mecmo opmyaa 


n—1 
ns — Xo ll < Fg ll Fo) IL. 


JlokasaTesbcTBO UCHOb3syeT HepaBeHcTBO || F (Xn44) || < (CMs? — 2me + 
+ 1)'|| F (xn) ||, KoTOpoe BbIBOAMTCA HeMOcpekETBEHHO, UCXOAA M3 YyCJOBHI 
reOpeMBI. 

B Tom culyyae, Korga BesmunHEl C, M nu m sasucat or ||x| 
BOCNOIb3OBaTbCA CJIEXYIOUUM MpejiOx%KeHHeM: 

Teopema 4. JTycmo 6oinornenol ycaceus: 1) ypasnenue (3), ede F (x) — 
mepamop us npocmpancmea E c eaadKott Hopmol 6 E, umeem pewexue xp, 
Jaa Komopoeo useecmua ouenka ||xX,||<r; 2) Ougdeperyupyemout no amo 
nepamop F (x) yooeaemeopaem @ wape D (|| x || <R = 2r) ycaoeuam: || F’ (x) \|< 
<M = M(R), (grad |||, F’ (x) A) >m ||, O<m=m(R 

Toe0a x, — eduncmeennoe 6 D pewexnue ypaenenua (3), K Komopomy cxo- 
UMCA umepaYyuonHolli npouecc (5), ecau s BblIOpAaHO maK Ie, KAK 6 meopeme 3, 
per == C (R): 


Jan oyenku noepeutnocmu umeem mecmo opmyaa: 


> MOXXHO 


|| Xn — Xl <9" [4a — 9 | 


? 


Je HavanoHoe npubsauscenue x, BolOpanHo mak, 4mo || x,|| <r. 
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TloKa3aTeIbCTBO HCHOUb3yeT H€PpaBeHCTBO || Xn41— Xo Il << (CM%s* — 2me + 
+1) | xn— x, ||, KoTOpoe BHIBOAMTCH HetlocpeACTBeEHHO, MCXOAA H3 COBH 
TeOPeMBI. 

6. Cyesaem cmenyrouyve 3aMeuaHHa. 

1) Ecam onepatop ®(x) gelicrsyet us E B Ey, TO TeopeMbl 3u4 MO2KHO 
IpHMeHHTh K onepatopy F (x)= B(x), rae B— smHelubIM orpaHHueHHbllt 
onepatop v3 E, 8B E, umeroumii orpannueHHbiit OOpaTHbii, TaK Kak ypaBHeHUA 
F (x) =0 u O(x) =0 B JaHHOM CJly¥ae SKBUBAJICHTHEI. 

2) Ecm YOnosHUTeIbHO MOTpeOOBaTb PaBHOMePHYy!O HEIMPePbIBHOCThb MpOus- — 
BoguHol F’(x) Ha BCHKOM OFpaHHYeCHHOM MHOXKECTBE, a TAKE, yTOObl (byHK- 
uua m(t) yqOBMeTBOpAa YCJIOBUAM TyHKTa 3, TO B YCJIOBHAX Teopembl 4 
MOXKHO OTKa3aTbCA OT TPeOOBAHUA, YTOOLI pelieHve ypaBHeHus (3) cymecTBO- 
Baylo, TaK Kak JIA CYUICCTBOBaHHA pellieHus ypaBHeHua (3) OCTaTOUHO BbI- 
NOJVHeHHA CueLyoOWux ycvioBuli: a) paBHOMepHad HellpeppiBHocTh fF’ (x) Ha 
BCHKOM OrpaHH4eHHOM MHoxKecTBe; 6) paBHOMepHad HempepbiBHocTE grad |] x || 
Ha BeaKoM Kombue 0 <1ry<|[x||<re; B) (grad ||Al, £’ (x) A) >m (x All, 
rye dbyHkiua m(t) yoBseTBOpAeT yCOBHAM TyHKTAa ' 


Mockosckul o67acTHOH mMeqarormueckuli HHCTHTYT Tloctymuso 
um. H. K. Kpyncxou 28 VIII 1959 
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MATEMATHKA 
B. C. BUJEHCKHM 


‘OKCTPEMAJIDHBIE OLWEHKV 
MPOM3BOAHOM TPHFOHOMETPHYECKOFO MOJIMHOMA 
HA OTPE3KE, MEHbIJEM 4EM NEPMON 


(I]pedcmaeneno axademuxom C. H. Bepxumetinom 29 VIII 1959) 


TonoxKuM 

sin (8 / 2) sin(g/2) . 

sin ( / 2) ” sin(@/2) ’ 

erkO poBepHTb, 4TO ¢, (0) —TpyronoMerpuyeckuii MOJMHOM opsyKa n 

pu— oa I< wow, O<w<r. e 
Teopema. Ecau mpueonomempuueckuii noauHom s,(9) nopadKa n ydoe- 

emeopsem Hepaeencmey 


t, (9) = cos 2n arc cos Un (9) = sin 2n arc cos 


| lsn()|<1, —w<@<o, 0<o<r, (1) 
10 
Is |<] t, 6) + iv’, (6) | = ncos (9 / 2) [sin® (w/ 2) — sin? (6/2), 
—w<I<a, (2) 
i npu n> [3tg? (wo /2) + 1ly2/2 
[s, @) |< f (@) = 2a? ctg(o@/2), —o<§<o. (3) 


3 (2) paeeneméo OocmuzaemcaA moAbKo OAA NOAUHOMOE Sp(9) = Yen (9), |x| = 1, 
; 2n moukax §,, sensowuxca HyAamu t, (8) Ha [—o, w], 6 (3) —OnA mex ace 
LOAUHOMOB, HO MoAbKO 6B moukax 8 = +o. 

Hepaseucrsa (2) u (3) anaorMunbl KaccuyeckuM HepaBeHcTBaM C. H. Bepu- 
uTetHa u A. A. Mapxosa aa asreOpauyeckux MHorowleHoB. HepaBencTso 
2) yrouHseT usBecTHHI pesymbTraT VM. VW. Upupanosa (*), oKasaBulero, 4To 
1) Beyer 3a co6oli HepaBexcTBo | s, (8)|<Co,.n mpa—w+e<cigwo—s, 
J<e<w/2, rye Co,.—MNOCTOAHHaA, 3aBNCaAujad OT w ue. HepapenctsBo 
3) COOTBETCTBYIOIUM OOpasom yTouHser oueHKy JI2KeKcoua (?): |S, (8)|< Con’, 
—wo<4<wo, rae C,—ocTOsHHaA, 3aBMCAWMaA OT ©. 

Tloce Toro Kak HepaBeHCTBO (2) ycTaHOBJIeHO, ErO MOXKHO ObLIO Obl BbIBECTH 
(3 oOme Teopempt H. MW. Axuesepa u B. A Jlesuna (*), uccsielopaB cooTset- 
TBYIOULee KOHOPMHOe OTOOPaxKeHHe, HO TaK Kak CaMa 9Ta TEOPeMa JOKASbIBaeT- 
A JLOCTATOUHO CJIOX%KHO, TO 3eCb BbIOpaH HOH MyTb, CBASAHHbIM C NpeAbIAyULMMU 
a6OTAMH aBTOpa HM JONYycKaIOIN MambHeliMe OOOOMeHHA. SaMeTHM, YTO eCJIM 
Sn (9)| <1. nppw —x<9<xn, TO mpexenbHbI nepexoy ©—>n BmpaBon yacTH 
2) maeT Kulaccuyeckoe HepapenctBo C. H. Bepnretina |s) (#)|<n, —nt< 


<8< 7. Bo scex JambHeiumx paccy2xKMeHHAX MbI OyyeM Cu4HTaTh koapPpu- 
MeHTbI HOsMHOMA S, (6) BelleCTBCHHbIMH, TaK Kak MepeXO] K KOMIWJICKCHBIM 
oabtpulueHTaM He cocTaBaeT Tpyya (cM. (*), cTp. 45). 

JlemMa,. Ecau s, (9) — mpueonomempuueckuli NOAUHOM, YOoBAeMBop MOLL 
epasercmey |s, (8)| <1, —a<9<, mo npu ecex eetyecméecHHolx 8 PyHKyusA 


F (8; 8) = cos Be, (6) + sin Buty (9) — sp (8) 
Imeem MOAbKO npocmole HyAU Ha [—w,o]. 
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Cyenaem nogcranopky xtg(m/2)=tg(9/2) mM mMomox%KuM, Kpome Toro, 
a=tg(w/2),«=V1-+a?. Torga 


Sp, (0) ==. = 02x") 2 eee) 
F (9; B) = (1 + a2x?)—* [cos BMon (x) + sin B V1 — x?M ona (*) — Pan (x)], 


rye Poy (x) — asreO6panueckuli MHorowtleH cTereHH 2n, a Mon (x) U Non (x) — 
asireOpanuecKHe MHOPOWIeHbl COOTBETCTBeEHHO cTeneHH 2n u 2n— 1, kKoTOpbie 
ompeyesroTca opMywlaMu 


Wi COE, 


Man (x) = Klax +i V1— 2)", ViHeNean ts) =Sexs ey ps): 


Bee nym Mon (x) W Nop (x) nexkaT B MpomexytKke (—1,1) u B3aumHO 
nepemMexkaioTca (cM., Hampumep, (°)). M3 (1) Betrexaer HepaBeHCTBO 


| Pon (x) |< (1 + ax?) = | Mon (x) + iV I= 2?Nona(*)|, —1<ae<l. (47 


Ho, Kak MOX%KHO M0Ka3aTb, CuleqyA MeTOLY Moe 3ameTKu (°), “3 (4) BbITexaeT, 
uTo cos BMon (x) + sin BV 1 —x®Non—y (%) — Pon (X) HE MO2%KeT UMeTb KpaT- 
HbIX HyieH Ha oTpesKe—1<—x<l. W3 odtToro 3aKmouaem, uTOo dyHKuNA © 
F(9;8) wMeer TowbKO MmpocTbie HYyJM Ha oTpeskKe—wo<9<, Tak Kak 
dx /d§ = (1 + a’x?) /2a B Hyab He OOpamaetca. Jlemma jOKa3anHa. 


JlonycTuM, ¥rO B HeKOTOpOi TOUKe §,, —w<9,<, HepaBeHcTBO (2) 
Hapyllaetca, T. e. 
$1, (9) S| #8) + iu, (9) | (Sn (9) 2 tn (9). (5) 


Bpi6epem Mapametp 8, Bxoqautui B cbyHkumo F (0;8), no ycuoBHro 
[cos Bt, (99) + sin Butn (95) s. (9) = [cos Bt, (8,) + sin Bu" (9,)] Sn (9,) =0, (6) 


uTO, Ppa3syMeeTCA, BCera BO3MOX%KHO. SaTemM BbiOepem MapaMeTp A NO ycJIOBHIO: 


cos Bz" (8,) + sin Bu’ (8) — ds’! (8) = 0. (7) 
Viz (6) u (7) cnenyer, uro 
cos Btn (8,) -+ sin Bun (8,) — dsp (8,) = 0. . (8). 


Kpome toro u3 (7) u (5) BbireKaeTr. uTo—1<X4<1, TaK Kak MO He- 
papenctsy Kourm— ByyakoscKoro umMeeM 


| §55 (9o) | < [22 (8) + w? (8 o)1"*, 


CueqoBaTesbHO, MOJIMHOM hs, (9) ynoBmeTBOpaeT HepaBeHcTBy | Asn(8)| <1, 
a COOTBETCTBYIONad emy cbyHKuua F (8; 8) B Touxe 9) B cusmy (7) u (8) umeer 
ABOWHOK HyJIb, YTO MNpoTuBopeywut wemme. HepaBenctBo (2) ycraHoBmeHo. 

Tlepexoyum k WoKasaTe/IbcTBy HepaBencrTsa (3). Ilyctb &§< &< ... < Eon y— 
HY JM MOsMHOMA ty, (8) na [—o, w]. Tlokaxkem mpexye Bcero, 4TO Ha [Eon—1, ©] 
MosIMHOM ft, (8) MOHOTOHHO BospacTaerT. Beuy HeveTHocTu nosmmHoma ft, (8) on 
uMeeT HYJb B TOuKe =r. Ilo reopeme Ponma B mpoMexyTKe Eon, <9< 45 
JIC*KUT OJMMH CMHCTBEHHbIM HYJIb ero MponsBOHON é (9). Jlerxo yOequThcen 
B TOM, UTO STOT HYJb HaxXOQUTCA NpaBee Touku w. JlelicTBuTebHO, Tak Kak 
B TOUKE fon, NOJHHOM ty, (9) umMeeT MHHUMYyM, TO es (Gon—1) > 0, ac mpyroit 
CTOPOHE!, HeMocpeACTBeHHOe BblYHCMeHMe jaeT t,(o)>0 npu 2n>[3 tg? (w/2)+ 
+ 1], Cnezopatestpuo, tn (9) > 0 Ha [En—1, @], u ty (8) MoHoTOHHO Bospa- 
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MaeT Ha 9TOM oOTpesKe. V3 »Toro Mbl BBIBeeM, TO | tn (8)|<t (w) = 
2n* cig (w/2) npu—o<9<w. B camom gese, 3T0 HeMOCpeCTBeHHO BBbI- 
aeT Aad OTPesKOB —M CAKE, uw fn; <0<@ u3 MonorTonHocTu ty (0) 
STHX OTpesKkax. Ecun O<K9< On, On —camblli "1paBbiii Hylb ¢,(0) ua 
-@,@], TO 3amMeyaa, uTo nym ¢t, (9) coBnagaior c HyAMH wu (9) u uro 
(8) + iu’ (®)| monorounHo Bospactaer Ha [0, %,], 3 (2) 3aKmouaemM, 4TO 
(8)|<| 4), Gan) + wu (Gon) | = t’ (On), HO t’ (On) < ti (w), Tak Kak bn 4 < 
on < W. 

. HlokasaTebeTBo HepaBeHCTBa (3) SKBUBAJICHTHO OKa3aTeJIbCTBY TOO, TO 
CH TPHPOHOMETPHYeCKUX MOJIMHOMOB Ss, (6) nopayKa n Ip aHHOM 3HayeHHH 
ax|s) (9)| = 2n?ctg(w/2) Ha orpeske—wo<@<w mnosMHOMoM, HaumeHee 
(OHAIOWMMCA OT HYJIA Ha STOM OTPesKe, ABAAeTCA MOmMHOM ¢, (0) (npu 
> [3 tg (w/2) + 1]'*). Tlonycrum, uro sto He Tak uM TO SKCTPeMaJIbHBIM 
BIACTCA MOMHOM o, (8) =S=+¢, (0). Scuo, uro |o,(6)| <1 Ha [—o, ], cue- 
pBaTesbHO, |o, (0)|<|t) (6) + iu’ (8)|. Ecum 0; <6< 65, (61, 95 — Kpatinue 
uv ¢,(8) Ha [—o,o]), To | o” (6) i< hee (9) tity (|< | (Qn) + 
- iu, (8en)| =t', (8n). SHaunT, TOuKa 6), B KOTOpoli JocTuraeTcs max {o;, (8)| = 
|o’ (6,) |, RomKHA Jle2KaTb BOJHOM U3 UpoMexyTKoB (—«, 9;), (9, @). Fpeaz- 
)JIOHKUM JIA OMpeseweHHOCTH, YTO O%,<6)<. TlommHom o,(8) jouKen 
MeTb Ha [—,W] He MeHee 4eM 2f TO“eK MAKCHMAJIbHOrO OTKJIOHCHHA C T0- 
€JOBaTeJIbHO TMPOTHBOMOJOXKHIMH 3HakaMu. JlonycTuM, 4TO 9TO HE TaK H 
rO 4HCIO YKa3aHHbIX TOUeK MAKCHMaJIbHOrO OTKJIOHeHHA paBHO 2n — 1; oG6o- 
HaWHM UX YePe3 O,..., Pon—z. TOrfla MOXHO NOCTPOHTb TakOH TpHroHoMeTpH- 
ecKuH nowmHom S, (8) nopayKa<n, KOTOpbIi B TOUKAaX , MMes ObI mMoce- 
DBaTeJIbHO MPOTHBOMOJIOX*KHbIe 3HaKH UM JIA KOTOporO S’ (6,) = 0. Tonoxum 


| 


2n—1 2n—] 
| — 4)” Q(x) 
Ra) = DY ae +Ce—H 0), = Tea), 
v= Y Rs v=1 


me ax, = tg(g,/2), a=tg(w/2), a C uw w—HekoTOpble MOCTOAHHBIe, KOTO- 
ple Mbl ceiiuac BbIOepeM HayviexKalluM O6pa30mM. Tak kak Q(x) He uMeeT 
BOMHbIX HyJleli, TO MapaMeTpOM % MCXKHO pacHOpAAMTbCA Tak, U4TOOBI 


(1 + a°x9) [(%) — p) o (Xp) + Q(x) — 2na*x, (x, — uw) Q Zo) a= 0) to) 
le ax, = tg (9, /2). Tlonomum Tenepp 


See) Sl st ax) Ray Oh a te Cie 
ora 
2aSy (8) = (1 + a?x?)~" [1 + a? x) Ron (x) — 2na*xRon (x), 


6naronapa (9) Moxkem BbIOpaTb NapamMeTp C Tak, 4TOOBI Sn (05) =OnEany= 
i CTOPOHE!, Sp (py) Sn (Py41) <0. CuegqopaTesbHO, HaliqeTca Takoe ©, 4TO 
OIHHOM o, (0) -+ eS, (6) OyqeT YKMOHATHCA OT HYJIA Ha [—, W] MeHblle, 
2M 3, (0). 

TloumHom so, (9) He MOXKET HMCTb B OTKPBITOM MpoMexyTKe (— @, w) 2n TO- 
2K MAKCHM@JIbHOrO OTKJIOHCHHA C MOCJIEAOBATeJIbHO MpPOTHBOMOJIO%*KHbIMH 


!akaMU, TaK Kak IPH 9TOM MbI MMeJIM Obl 
7 on (8) = 2nctg (w / 2) cos (nb — 8), 
max | sy (8) | = 2nctg (w/ 2) > 1 = max|f, (6) |. 


MuoxkecTBo TOUCK MAKCHMAJIbHOrO OTKJIOHCHHA MOJMHOMA 9, (0) He MoxKeT 
1KKe COCTOAT 43 2n—I1 ToUeK, JexKAaUNX BHYTPH MpoMexKyTKa (— , o), 
OHO TOUKH, COBMaaroljeH C OJHHM H3 KOHMOB + @, TaK Kak TOrla I0- 
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jimHom c, (9-6) mp yocraTouHo MaJioM 6 uMea Obl TOJbKO 22—1 ToueK 
MaKCHMAaJIbHOrO OTKIOHeHHA Ha [— @, @], MpHyem max | 9, (8) | = max | on (8+-9) |. 
Ho nomunom o,(9-+ 8) no mpempiqyuyemy He MO2KeT ObITb HavMeHee YKJIOHAIO- 
IWHMCA OT HYJISA. 

TIpennomo0xuM, HaKOHell, UTO MOMMHOM o, (9) umMeet 22 —2 TOWeK MaKCH- 
MaJIbHOrO OTKJIOHCHHA BHYTPH (—©®,@) H YTO O64 KOHMa--W ABJIAIOTCH 
TakumMu TouKamu. Ilyctp max |o,(6)|=L<1 u 

—Aa<0<@ 


o, (0) = (1 + a2x*) * Dy, (x), ax = te (072), (10) 


rye Dy, (x) — cooTBeTCTBYIOUMH amreOpanyeckuli MHOrOWIeH cTemeHH 2n, yROB- 
JIeTBOPAIOWM HepaBeHcTBy (cM. (4)) 


| Don (x) | << L| Mon (x) +iV1—¥?Nona(x)|, —l<*x<l. (11) 


Us (11) cnenyer (“), yTo | Bon (1) | < LMon(1). U3 (10) mpi umeem ®,, (1) 
= LM,, (1). HenocpencTBenHoe BbIuHCuIeHve aeT 


x (w) — Oo" (w) = 


ee 


= 5 (1 + a?) * (1 + a) [Min (1) — Pan (1)] = 200? [Mon (1) — Pan (1)]} = 


= ag (1 a? (1 +a?) [LM (1) = Pan (1) + 
4(1 = Bb) Cee Mow (1) Scr iat Ey ae | 


(i+ ay (LM (1) On OD on ct 


I 


Kpome toro, B cHJy Hawnx mpegnosoxeHul, t) (Ben) —o, (Ben) > 0, 
t’ (8) —s, (8) <0. Cuenosatenbuo, nomunom f, (8)—o° (0) nopaqka n umMeeT 
mo Kpaine Mepe 2 Hyd B mpomexyTKe (0,,@), H B CHJIY HepaBeHCTB 
| s,, (8) | < |) (0) + iw’, (0) | =| ¢, (6) |He mMenee vem 2n—1] nystel B IpoMexKyT- 
Ke (61, 92), T. €. > 2n-+ 1 Hymne B mpomexyrTke (6,, w) qMHbI < 27, 4TO He- 
BO3MOXKHO. Takum 06pa30M, 9KCTPeMaJIbHbIM NOJIMHOMOM ABJIACTCA MOJIMHOM, 
uMerolulMi 2n-- 1 TOUeK MAKCHMaJIbHOrO OTKJIOHEHUA C MOCJeAOBaTeJIbHO MIpo- 
THBONOJIOKHBIMH 3HaKaMU, T. e. TMowHHOM -+ ft, (8). Teopema momHocTpio 
qoKa3aHa. 


MatemaTuyeckuit uncTutyT uM. B. A. Crekaopa Iloctynus0 
Akajemuu Hayk CCCP 28 VIII 1959 
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Jloknann Akanemun Hayk CCCP 
1960. Tom 130, N 1 


MATEMATHKA 


E. Ni. JOJIQKEHKO 


O AH®SEPEHUMPOBAHHU KOMMJIEKCHbIX ®YHKIMM 


(ITpedcmaeaexo axademuxom A. H. Koamoeopoeoim 10 IX 1959) 


§al. [yctb E—uekotopoe MHoxkecTBO KoMMeKcHOH mmocKocTu; 6 — mpe- 
bHaad TOUKa 3TOrO MHOxecTBAa, CEE; f (z)—kommmekcuaa dyHKiua (Mo- 
mad MPUHHMaTb HM OeCKOHeUHbIe 3HaueHHA), 3aqanHaa Ha E. 

Uucno a (KoHeyHOe WIM HeT) Ha3biBaeTCA MpOH3SBORHEIM YHCJOM 
HKIWMH f(z) B TOuKe € (mo MHoxecTBy E£), ecm cymecTByeT Takaa mocye- 
BaTCJIbHOCTb KOMIMJICKCHBIX UCes {2,}, 4TO: 1) GE (n=1,2,...), ZF 
M n-—>oo; 2) Bce pasHocTu f (2,)—f(¢) umewr cmbica (T. e. pH so- 
M fm xXOTA Ob O2HO 3 NCE f (Zn), f(C) oTmM4HO oT GOecKOHeYHOCTH); 


a= gee » (OCH oCs= co, win a= lim2n[f (@n) —F ©), 
aH 6 "oo, — 


Tiycetb SM; (€)—~ MHOxwKecTBO BCeX MpOuSBOZHbIX uNCe dbyHKMH f (Z) B TOUKe 

E no muoxectsy E. s 

Teopema 1. Ja npouseononxoti KomnaeKcHou dynKyuu f(z) (KoHnednot 
Uu Hem), 3Q0QHHOU Ha HeKomopom mxHoocecmee * E Komnaekcnotl naockocmu, 
umuU 6 Kano mouke** CEE evinoansemca OOUH U3 4emblpeXx Cayuaee: 

1) M,(€) ecm nexomopaa oxpyxnocme |z—a(b)|=r(C), 0<r(C)<oo 

uacmnocmu, npur(C)=O0 M,C) cocmoum u3 odxoli mouku, m. e. f(z) 
9mom caywae umeem 6 mouke & npous60odHyio); 
| 2) My (©) coenadaem c (pacwupenHoti) KomnaeKcHou nAoccKocmer, 

3) M; (OD cocmoum us KHexomopott oxpyocnocmu | z— a (C)|=r (6), O<r (C)<00 
| MOUKU Z=.00; 

4) M; (9) cocmoum u3 eduncmeeHHoti mouku z= oo. 

| Sameuaunue 1. Tourn B Kayo TouKe KoHeuHOcTH f (Zz) BbINOJHAeTCH 
nuit W3 MepBbIX TpeX cJly4aes. 

3ameuanue 2. Ilourm B KaxKgOH TouKe HeNpepbiBHocTu f (Z) BBIMON- 
AeTCH OJ[MH V8 MepBbIX AByX CJlyyaeB. 

3ameuaune 3. B touxax CEE, B KOTOpbIX BelleCTBeHHAA HM MHMMAaA 
actu [ (z) HMeIOT MoOwHbIe pudpepentuaE (no MHOxecTBy £), BpINOJHAeTCA 
nyyait 1); HaoOopoT, mouTH BCIOLy, Tye BbINOHeH Ciyya 1), BenlecTBeHHaA 
MHUMaa uacTu f(z) HMeroT MOVIHEIi nupdepenunal (no £). 

Sameuannue 4. Kay u3 ueTbIpex CJlyuaeB MOXKET BbIMOJIHATLCA Ha 
HOXKeCTBE NOJOMRKUTCIbHOM Mepbl (MO NOBOJLY BbINOJIHHMOCTH NMepBbIX ABYX U3 
Ex cm, (7,°)). b 

Ccbopmy.1MpoBaHHast TeOpeMa ABAAeTCA AHAJIOTOM M3BeECTHOH TEOPeMbI T\au- 
cya (') 0 Mpon3BOMHEIX UMCaX BellleCTBeHHOH PyHKMM BelllecTBeHHOrO Me- 
emenHoro. Ona o6o6ulaet pesymbraT IO. 10. Tpoxumuyxa (*), moulyyeHHbIii 
IA (byHKUMH, HeMpepbIBHBIX B OOVIACTH. 


* BooOmlee ropopsx, HeEH3MepHMoM. 
** Te, 3a BO3MOKHbIM HcKMOUeHHeM TOUeK CEE, oOpasyioulNx BMeCTe MHOXKeCTBO 


epbl HYWJb. 


Saxa3 2407 2 


§ 2. IlycTb, mo-npexuemy, E —HeKoTOpoe MHO2KeCTBO KOMIMI€KCHOM MV10- 
CKOCTH, HO oo GE, Ilyctb, qasee, f (z) — KommueKcHaa (byHKUMA, saqaHHaa u 
KoHeunaa una E, C€E—npenembuaa touxa E. Tosopum, uro f(z) “Meet 


B Touke € & mponspogupix Banne-Ilyccena (m0 mMHOxecTBy £), ecuM mp 
C+hEE 


Fen) =F@)-+ hfe +f @ +--+ fm @ +0 (4. 


[Ipu stom uncsto f(z) (I< i<k) (onpezemsemoe, OUeBHAHO, €J\MHCTBEHHDIM 
o6pa30M), HasbiBaloT i-i mpousBoqHoi Bawwie-Ilyccena (i- (V-P)-mponsBoz- | 
HOH). | 

IIpeumymectso (V-P)-nupdpepenuupoBpanuA Tepe OObIUHBIM, NMocJIeqOBa- 
TCJIbHBIM, MCppepeHIMpOBaHveM COCTOHT B TOM, uTO k-a (V-P)-npovsBoqHax 
onmpeyesIAeTCAH «B TOUKe», H€3ABHCHMO. OT TOFO, CYW[ECTBY!IOT HJIH HET B HeKO- 
TOpoll OKPeCTHOCTH STO TOUKH Mpesbigyuine (V-P)-mpousBoyuble. 3SamMeTuM, 
uTo neppaa (V-P)-"pousBofHad COBMayaeT Cc OObINHOM MepBOH MpousBo,HOU u 
UTO H3 CYI[eCTBOBaHHA Ha MHOxecTBe eC E k (V-P)-mporusBosHbix culeqyerT 
allmpOKCuMaTHBHaa yudpepenttupyemoctb k pas dynkunn f(z) moyTH BCIOLy 
Ha e. 

Huxe R,[f] o60o3Hayaer Hansyuiiee mpuOmmxKeHHe cbyHkiM f(z) pallHo- 
HaJIbHBIMH (pyHKIMAMM NopAgzKa He Bbllue n* (T. e. Ry[f] = ini {sup |f (2) — 

Dinka 


—o(z)|}, rae ~ mpoberaeT Bce pallMoHasibHble (PYHKUHH NOpsAKa He BBILLe 7); 
R,(z) o603HauaeT pallMOHaJIbHy!O PYHKWMIO NopAyKa He BbIe M, OCYLeCTB- 
JAIOMLYIO STO TpHOsHxKeHHe (Rp (Zz) cymlecTByeT (*)). 

Teopema 2. Ecau Ona dynkyuu f(z), 3adanHoti Ha HeKOmOpOM MHODKe- 


cmee E, Rill Sa , 20e C< co He 3aeucUumM om Nn, P HKAaMYpaAbHoe U 
nh 


¢>0, mo noumu ecrody—no naocKkoli mepe, ecau E naockoe, u no AUuHelinoti 
Mepe, ecau E npunadaencum eeiyecmeennott ocu,—f (Zz) umeem p npousé600nox 


Baaae-I]yccena, npurem fiz in Rye (z) (L<i<p) noumu ectwody (no 
00 

coomeemcmeyroujeli mepe) Ha E, Kakoea Oot Hu Oblaa AAKYHapHaA nocredoea- 

meAoHocmb {nz}. 


B cayuae, korza E =[0,1], 97a Teopema cyllecTBeHHO ycusuBaeT Teo- 


pemy 3 paOotnr A. A. Tonuapa (°), a Takxe cogepxuT Teopemy 2 9T0l 
padorTnl. 


Teopema 38. I]ycme nocaedoeamenbxHocme HeompuyamenbHelx uucen {an} 
He eospacmaem u E — mHoocecmeo mouek eetjecmeenHoli ocu. J[aa moeo umobol 


ecakan dynkyusn f(x) (x@E), Ova Komopott Rn[f]|<an, Ootaa noumu ecrody 
Ha E Ouddepenuupyema (no E), neobxodumo u Oocmamouno, umob6bei 66120 


Dida ea | (1) 


n=1 

Boo6le, MO2XKHO JOKa3aTb 6OuIbIIe, HMeHHO: 

Ecau Ralf}<an u ebinoaneno (1), mo f (x) coenadaem na E c xekomopoti 
gpynkyuet f° (x), aO6cosomno nenpepelenot na eceti npamoti (— co, co), u nowmu 
ecrooy na Ef’ (x) =lim Rae (x) Onan stool aakYHapHoli nocaedogamerbHocmu 
UUCEA Np **, a 


m 
OP EE SN cas ae (ol 


bpz +... + bo 


* Tlopayqkom paluonanbuolt () YHKUMH @ (Zz) = 


0 
Ha3blBaeTca # = max {m, k}. 
CO 


** 
Bo3smMoxHO, 4TO yCJIOBHe > a, < 00 ABJIACTCA HE TOJbKO MOCTATOUHbIM [WIA abdco- 


2 n=1 
JUOTHOH Helpepbipyoctn f(z), HO H HeoOXoOquMBIM. 
18 


loo) 


24 


Ecam xe >» an = co, TO Ha FE cyulecTByeT PyHkunA fi(x), wurne Ha E 


ee ; ‘ 
E) ue nudepenuupyemax, u dynKuusa f2 (x), nouTH Hurfe Ha -E an- 
}KCHMATHBHO He udepenunpyeman, tTaxue, uTo Rp [fi] <n (i = 1,2). 


T (akT WMeeT NPHHWMMHaNbHOe 3HaveHHe, TaK KaK OH TOBOPHT O Tom, 
MHHUMaJIbHbIe ~ycoBHaA Ha R, [f], o6ecneunpatoujwe (nouTH  BCIO)Yy) 
POKCHMATHBHY!O AudpepeHuupyemocth, CoBMaalor C MHHUMAJIbHBIMH yCJi0- 
iMH Ha R,,[f], OOecneumBaiomuMu OObIUHyIO Yuddepenuupyemocth (TaKxKe 
ITH BCIOLy), HeCMOTPA Ha TO, UTO TpéOoBaHHe anmpokKcHMaTHBHOH judpde- 
WupyeMocTu ropa3yo clabee Tpe6oBaHHA udtepeHuupyemocrn ‘OGEIYUHOII. 
f 3. Ilyerh K—xkouTunyyM (T. e. orpanuuenHoe 3aMKHYTOe CBA3HOe MHO- 
TBO), Jie%Kalluii B KOMMJI€KCHOH nlocKocmm Z(K moxeT ObITh HUrye He 
prHiM Ha Z). JlonomHenve k K pacnayjaerct Ha KOHeYHOe Mul CUeTHOe 
p2KECTBO HETIePECeKAIOMMXCs ONHOCBASHDIX o6sacteH g; Cc rpaHnllamu, cooT- 
cTBeHHO, y,. J{uameTp 1; O603HauNM Yepes d(y;). PaccMOTpHM MHOXECTBO, 
TOAMee U3 BCeX (PYHKILMM, HMeIOWLAX HeMmpepbIBHYy!O Mpou3sBoAHy1o io K, u 
‘X PaBHOMepHBIX (Ha K) MpeyesoB sTAX (byHKUMH Hv O603HaUMM ero Yepes 
K]. IIpocrpaucrso A [K] aBuiserca 6aHaxospi * u, mo Teopeme A. T. Butyur- 
a (°), CoBMmafaeT C MHO%KeCTBOM BCex (byHKUM, AOMycKaloNuxX paBHOoMep- 
» (Ha K) mpvOsmu2xKeHHe c W060i TOYHOCThIO pallMOHaJIbHbIMH (pyHKILMAMH. 
B (*) moka3aHO, 4TO HHKakHe yCJIOBHA Ha KOHTMHyyM K He oGecneunBalor 
IUHOH udpdPepenwupyemoctu dyxHKunH us A[K] Hu B KaKoH TouKe CEK. 
}HaKO ClipaBewiuBa: 
Teopema 4. ITycmo Kkoxmuxyym K maxkoe, «mo 


pee 
Dita (y) 1"? (m Hamypaaronoe). (2) 


Toeda K npedcmaeum 6 eude 
Ki Ge, 


[TD>U%, mesf = mes U x, a G ecmo npedea pacwupstoweiica nocase- 
: 


L 
BAMeAbHOCMLU saMKHymolx mHoowcecme En(En C En41), ObOnadatoujux céoti- 
GaMU: 
1) ecau f€ A[K], mo Ha Kaocdom munooecmee E, f(z) m pas Oude- 
HYUUpYyema No aIMOMY mMHOOKEeCMeY; 
2) ecau nocaedoeamenonocmo {fp (z)} @yakyuti us A[K] paenomepuo (na K} 
poOumca K dynkyuu f(z), mo fe A[K], wu xa Kasxcdom mxoocecmee Ep, 
jouseoOnvle f_(Z) (no mHosecmey En) 00 m-20 nopAxOKA b6KAOLUMeAHO pae- 
MepHO CXOOAMCA K CoomeemcmeyroLUm npoUus6odHdim f (Z). 
Sra TeopeMa aBuaeTCA aHasloroM TeopeMbl Betiepiirpacca o NOCJe LOB a- 
bHOCTH (YHKIMU, aHaIMTHUeCKHX B OONACTH G, paBHOMepHO cXO,AIeicHa 
yTpu oOviacTH. 
“3ameruM, To ecm BMecTto (2) MoTpe6oBaTb HeCKOJbKO OovIblllero, 


e€HHO 
Bee 
Sid (In <0, (2’) 


Kaxkqoe MHOxecTBO E, OyfeT COCTOATh H3 KOHCUHOFO YHCJIa KOHTHHY YMOB. 
“IM Ke pay (2’) cxoqutca mp s060M m > 0, To Bce dyHkuun uz A[K} 


* C nopmoit || f || =o, 


2s 195), 


OeckoHeuHO AudpepeHuMpyemel NO KaxkoMy En 4 v3 paBHoMepHoH (Ha K 
cxomumoctu {fx (z)} K f(z) cneqyer, aro FE A[K], a Takxe paBHomepna: 
CXONHMOCTb Ha KaxKROM E, BCeX MpOuSBOQHEIX fz (Zz) M0 En K COOTBETCTBYIO 
UHM MmpousBoqHEIM f (z). 


Mockoscxuit rOocyapCTBeHHbIt YHHBepCcHuTeT Tloctynus0 
uM. M. B. JIomonocosa- 9 VII 1959 
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Jlokxanmn Akanemun HaykK CCCP 
1960. Tom 130, Ne 1 


MATEMATHKA 


 @JIOPHH KOHCTAHTHHECKY 


OTHOCHTEJIbHO YEBbINIEBCKHX MHO)KECTB 
(ITpedcmaezexo akademuxom C. JI. Coboneeum 1 1X 1959) 


1. Iyctb X,—n-mepHoe OaHaxoBo mpoctpaucTtBo, M —nexorTopoe MHo- 
cTBO H3 X,. Kak O6bIMHO, Ha30BeM paccToAHHeM TOUKK x€X, 0 MHO- 
‘cTBa M uncuio p(x, M) = inf|| x — y||. 

yEM 


Hasopem Bmecte c H. B. Ecbumoppm u C. B. Creuxunpim (1) mHoxe- 
po M:1) MHOKXeCTBOM CYMLECTBOBAHHA, eCH AA moboro XEX, 
ia fetes Onmkaiwni semMeHT Yo€M takoli, uTo p(x, y)=p(%, Yo); 2) ue OnI- 
He BCKHM MHOXKeCTBOM, ecJIM JA mMoOoro XE Xp, HaHeTCA eWHCTBeH- 
ii aeMeHT Yo@ M taxol, uTo p(x, M)= p(x, yo). 


| OueBuHO, J1z060e 3aMKHYTO€ OFPaHHYCHHOe MHOMKCCTBO ABJIAETCA MHOKE- 


HH. B. Ecbumos u C. B. Creuxnn poka3am cueqyioulyio Teopemy: 

|B n-mepnom Oanaxoeom npocmparncmee X, KAAaCC O2panuueHHolx ucboliUes- 
UX MHODCECMB COBNadaeMm C KAACCOM O2PAHUXEHHOIX BAMKHYMBIX BbINYKALLX 
100CECME B MOM U MOALKO 6 Mom CAYUae, KO2da eOuHUYHaA cepa Xp AB- 
femca cmpoeo éebinyKAO u He umeem KONUYeCKUX moueK. 

2. Mbi xOTHM fOKa3aTb, YTO TeOpeMa COXpaHAeT CBOIO CHJIY, eCJIM B Hel 
(OpocHTbh TpeO6oBaHHe OrpaHHueHHOcTH. 

_TIlyets M—rTaxoe muoxectTBo. Jlokaxem cHadyaa, uTo M aBssnetca 
{OXKECTBOM CYIUIe€CTBOBAHUA. 

_ [laa stow nemm paccmotpum cdepy S(x,7-+ a) c WeHTpOM xX uM payMyca 
ila, rye r=p(x, M) ua>O0. Torga mHoxectso Pag= Mf) S(x,r-+a) 
| MycTO, OrpaHuyeHoO uw 3aMKHYyTO. OTcioga culefyeT, YTO cylecTByeT 9auIe- 
PHT YoECPa, jist KOTOporo umeem p(x, Pa) = p(X, Yo). C apyro cropoust, 
\KOB Obl HU Obl auiement y@M, naxognuniica BHe cciepp S (x, r-+ a), 
neem (xX, y)>r-+a. CnegopatembHo, p(x, M) = p(x, Pa), T. €. cymect- 
reT 9JIEMCHT Yo€ M taxol, uTo p(x, M) =. (%, Yo). 

Teopema 1. Ecau 6 n-meprom Oaxaxoeom npocmpaxcmee Xn COUHU4- 
in cepa He uMmeem KONUYECKUX mo4eK, moO Kascd0e “eObILeEBCKOe mHOdCe- 
NBO ABAAEMCA GbINYKALLM. 

Ilycth M— ueOpimesckoe mHoxectBo, x€M. Torya cyectByeT e]MH- 
BeHHBI 27leMeHT, Jia KoToporo ‘p(x, M) = p(x, Yo). Paccmotpum cieppi c 
‘HTPOM B X, payuycamu KOTOpHIX ABsAIOTCH UUCcIa p(x, M)+ 1, p(x, M)-+2,... 
., 9(x, M)+n,... O6pa3sya mepeceyenua Tux cep C MHOKECTBOM M, no- 
yyaeM HellycTpre MHOxecTBa Py, Pe,..-, Pas-- 

MuoxectsBa P, ABIAIOTCA ‘eObIIMeBCKHMM MHOXxeCTBaMH. B caMomM jee, 
K Kak cibepbl ABJIAIOTCA OFpaHHYeHHbIMH 3aMKHYTHIMU HM BBIIYKJIbIMA MHO- 
ecTBaMU, Ha ocHoBe Teopemp! 2 H. B. Edumosa u C. B. Creuxnna cueny- 
, UTO STH cCibepbl ABIAIOTCH UeObILeBCKMMH MHOXKECTBAMH. I]puHumMasa BO 
UMaHMe, UTO MepeceyeHue JByX YeObILIeBCKHX MHOMKECTB €CTb TOKE yeObIIeB- 
(0€ MHOXKECTBO H IIPHMeHAA yYNOMAHYTYy!IO TeOpeMy Edumosa uv Creukuua, n0- 
ryaeM, UTO MHOKecTBa P, BbINyKJbI. C pyro CTOpoHbl, Pic 2 icen 
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(oe) 

...CP,zc... ut M= U Ph; orcioga cpa3y cmenyeT, uTo MHOxKecTBO M Tox 
n=1 

BbiIllyKIO. Teopema jloka3aHa. 

3. Ecau cepa X, crporo BbIMyKJIa, TO HeETPpyHO JOKa3aTb, ITO Kak] 
BbIMYKJIO€ MHOXKECTBO ABJIACTCH UeObIILeBCKHM. 

JlerKo BuyeTb, 4TO B pocrpaHcTBe Xp, Tle eqMHHYHAA cepa He ABI 
eTCA CTPoOro BBINYKJO, CYU[eCTBYIOT BbIITyKJIble He YeOBILIeBCKHe MHOXKECTB 
uM TaKxKe B MpoctpaHcTBe Xp, re eAHHHUHaA cibepa COJepXUT KOHHYECK! 
TOUKH, CYILECTBYIOT YeObIIIeBCKHe, HO He BBIIYKJIbIC MHOKeCTBA. 

Otctoqa HM Ha OCHOBaHHuH TeopeMbI | MbI Mosyyaem Teopemy 2: 

Teopema 2. B n-mepHom. Oaxaxoeom npocmpancmee Xn Kaacc 4ebt 
WIEBCKUX MHODKECMe Coenadaem C KAQCCOM 6boINYKALLX MHoOoKeCmMe 6 MOM 
MOANbKO 6 MOM CAYUAe, KO2da eOUHUUHAA cepa AeAAeEMCA CMpoeo ebiINYKAC 
u He umeem KOHUYECKUX moueK. 


TocyqapcTBeHHbIn yHuUBepcuter Tloctynu.1o 
um. B. Ba6euia 28 VIII 1959 
Kayx, PyMpinua 
UWHTHPOBAHHAS JIMTEPATYPA 


1H. B. Epbumos, C. B. Creukun, JAH, 118, Nel (1958). 


Jokuangn Akazqemun Hayr CCCP 
1960. Tom 130, Ne 1 


MATEMATHKA 
10. JI. POAHH 


0 COBCTBEHHDIX ®YHKUWMAX OMHOFO HHTEFPAJIbHOrO 
YPABHEHUA 


(ITpedcmaeneno axademuxom H. H. Bexya 19 VIII 1959) 


_ HU. H. Bekya (*) nocrpoun teopmo peienuii aumuntvuecKol cucTreMbI nud- 
pe PeHILHaJIbHLIX yPaBHeHHi 


Uz= AU+ BU+C. (1) 


BaxkHOe MeCTO B NOCTPOeCHHH STO TeOpHH 3aHMMAaJIO POKa3aTebCTBO TOTO 
akTa, 4TO ypaBHeHHe 


MEG CEB 2) Ce) 
U (2) + = \\- O59 ar =0 (2) 
i T a 


4@ HM€€T HETPHBHaJIbHbIX pelleHHi. 

IIpu mocrpoenuu TeopHu OOOOLIeHHEIX aHaJIMTHYeCKHX CyHKUHH Ha puMa- 
OBbIX MOBEPXHOCTAX OOsIbIIOe 3HaYeHHe HMeeT pPaccMOTpeHve HeKOTOpOrO 
TerpaJIbHOrO ypaBHeHua, aHamloruyHoro (2). HacTosujai 3aMeTKa cosep>KUT 
puMep Takoro ypaBHeHuA, wMelollero COOcTBeHHbIe PyHKIMH. 

Ilyctb kontyp T orpanuunpaeT Ha 3aMKHYTOH puMaHOBOH noBepxHocTH R 
oma p oOnactb T. Ilyctb A(C, z2) —ameMeHTapHad dyHKUMA NepBoro posa 

o6acTn T, KOBapvaHTHad no C, wHBapHaHTHad mo Z, aHamuTHyecKad NO O60- 
uM TI€@p€MeHHbIM H UMelolllad B 7 e€MHCTBCHHbIM mOOC NepBoro nopsAlKa c 
BblyeTOM + 1 B TouKe P[C] = P[z]. OHO 3 BO3MOXKHEIX MOCTpoeHHH TakoH 
byHKUMH jaHo B paboTe (?). 

Jaa jaibuetuero BaxHo mopeyenue A (C, 2) B WHIMHApMuecKOH oOnacTH 

(R—T)ex (R—T)z. B 970% odnactu A(C, z) uMeeT Nomoc nepsoro mo- 


payka c BbIueTOoM—1s8 Touke P[C]=P,) mpu ycuoBun P[z]=-P,. B TouKxe 
P({¢])=P[z]=P, myxxuua A(C, z) peryaapHa. Wmerorca momoca nepsoro 
qopayka B Toukax P [z]=P, (u=—1,2,...,p) mpu ycnosun P[C]-Py 


u=1,2,...,.p)*. Bcayyae Plz] = P[S]=P, bynxuna A(6,z) peryaapua. 
MImeeTca momioc nepBoro nopsyKa c BplueTom -++ 1 B TouKe P [CS] = P[z]-P, 
‘y=0,1,...,p). Kpome oro, 6ymem cuuTaTb, 4TO mpH P[Z] = Po 
A (C, 2) =0. J\na storo u3 tbyHKWHU, MocTpoeHHOl B padore (*), MocraTouHO 
3KIUCCTh KOBapHaHTy mepporo posa A(C, 2). Touxa Py) sblOupaetca B 
R—T mnpouspombyo. Touxu Py(u=1,2,..., p) BblOupaloTcA TaKxKe c Ooub- 


OH CTeMeHbIO NpOU3BOIa, TOUHEE: 
Teopema 1. [aa mozo umo6er cucmema mouek Moera Ovlmb mMHOsICe- 


meom ocobeHHocmeti (no z) gynKkyuu A(G, 2), Heodxodumo u Oocmamouno, 

, uv 
Imobbl He cYyiecmeoeano KoOBapuaHmol nepeozo poda Z'(z), obpatjarowyetica 
3 HY Nb 60 BCeX 9MUX MOUKAX. 


*B paGote (2) MoKasaHO, YTO YHCIO STHX TONeK He MpeBblacr p. Tor cbaxtT, TO ux 
OBHO p, JoKasan C. A. Tycmanom. Oro OyfeT, B YACTHOCTH, CJIEMOBATh M3 TeOPeMbI ihe 
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Toxa3ateabpcetBo. HeoOxogumMoctTb ycuosua™. Ilyctb cyte 
cTByeT KoBapvaHTa Z)(z), UMelollad HYyJIM B yKaSaHHbIX TOUKAaX. Torga mpo 
vzBeyenue A (C, z)Z’(z) ecTb KOBapwaHTa MO 2, MMerOIIan €JIMHCTBEHHBIM 10 
moc B z=. Orcioga cuenyeT, uto Z’ (z) =0. 

B uacruoctu, TakKHX TOUeK He MOXKeT ObITb Me€HbINe P, TAK KaK JIA JOObI 
p—1 Touek cyllecTByeT KOBapHaHTa, OOmaatoulan yKa3aHHbIM CBOHCTBOM (+). 

TlocraTOYHOCTb YCAOBHA CHeMyeT H3 CBOMCTB 93TOrO MHOKECTBa 
touex (*). YKagaHHble TOUKH cocTaBatoT WuBUusOp A (*). OuveBHyHO, ord A=p, 
dim (W/A) = 0. THosromy, B cuty Teopempt Pumana — Poxa, dimA = 1, T. e. 
Ha R we cyllecTByeT pallMOHaJbHOH (pyHKI[MH, HMeIOWeH Mom0ca TObKO B 


{ 
{ 


Toukax A. 
PaccmarpuBaeTca cucTeMa ucppepeHMasbHEIX ypaBHenui BT 


z= B(2) U, (3) 

rye KospPHUveHT CuleLyIOWMM O6pa3s0M 3aBHCHT OT JIOKaJIbHOrO MapaMerTpa: 
‘b 

24) BQ) = rye Z HW 2°—vJlOKasIbHbIe MapaMetppl. Jima mMocTpoeHua Teo- 

v4 : 


pHu 9TOrTO yYPpaBHeHHA OCHOBHY!O POJIb HIrpaeT ypaBHeHhe 


U (2) + q\\BOUM AE, 2)dT = 0. (4) 
Tt 


Teopema 2. Ecau cytwecmeyem peeyaapuHoe 6 T petuenue Uy (2) ypae- 
HeHua (3), aHanumuyecku npodorxHumoe @ R—T makum oOpa3so0m, 4mo 6 
gmoti oOnzacmu oHO Kpamno Oueusopy 1/A u umeem nyrbo 6 mouke Po, mo 
ypaenenue (4) paspewumo. 

PaccmMoTpHM yHKILHI0 


H (2) =U, (2) + -\\ B(t)U,(® A(t, 2) dT. (5) 
7: 


OueBuyHO, 9TO aHaMTHYecKad Ha R (byHKuuA, KpaTHaad juBusopy 1/A. 
B cuny toro, uro dimA=1,H (z)=const. B touxe Py npaBpaa uactb (5) 
oOpalujaeTcaA B HyJIb, nostTomy H (z)=0. CnenosatembHo, Uy (z) . aBaaeTca 
coOcTBeHHOM byHkunelH ypaBHeHua (4), = 1/z. Ocraerca nocrpoutb cyHK- 
ILMIO, YOBJIETBOPAIONIy!o TpeOOBaHHAM TeopeMbl 2. 

B o6nactu T paccMaTpyBaem cucTemy 


z= D(2)e, (6) 


rye D*(z")=D (2) dz/dz*, Mt nocrpoum perynapHoe sp T pemenve W, 370i 
CHCTeMBI, aHaJIHTHUeCKH MpofouokKuMoe B R—T kak B Teopeme 2. Dynx- 
mua W,(z) yROBNeTBOpseT cucTemMe 


Wee= Bz) Wo, (6’) 


rae B(z) = D(z) Wo(2)/W(z). Takum o6pa30m, nocrpoeHue Tpe6yemoro mpu- 
Mepa CBOJMTCA K NOCTpoeHHio PyHkuHN W (z), LWA KOTOPOrO MBI HcNomb3yem 
TeopHio s3afauH Pumana (°,°). O6o3Hauum T*=T un T7-=R—T—TD. 
Dynkuna Wp (z) umeer B T* mpegcrapnenve Wo (z) = ¢* (2) exp o (2), 
roe © (z)—perynapHai ananuruyeckan Bp T* dyaKuua, a 


ai 
w (2) = —* \ D (t) A(t, 2)dT. 


BT” uckomaa pyHkuua uMeet mpeycraBsenne W, (z)=¢" (z2)/A (2), rae py (z)—pe- 
PyApHad avaswTHyeckaa BT” cbynKuua u A (z) — perysspHas anaauTuueckaa 


* 
I]puBogumoe 3yecbh oKagaTembcTBO HeEOOXOAMMOCTH Npuvagmexut C. A. Tyemany. 
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T” yHkuus, HYJH KOTOpO onpexenstorcs yuBu30pom A. IIpuxojium Ha 
K saylaue 
ae 
(1) = a (). (7) 


WeKc STOH 3aya4uH paBeH p, cweqoBaTebHO (°), 9Ta 3aaua pa3peliuna. 
Jia TOrO UTOOLI MpOHOpMUpoBaTD pellieHve B TOUKe Py, WOcTaTOUHO HMeTb 
TA Obl Ba JlMHeHHO He3aBHCHMBIX pellleHut. Sanaua (7) umeeT He Gouee 
1 pemennit (°). Iycrh G(t)—Takaa dyuKuua wageKca p, TO 3ayaua 
(t)=G(¢)> (¢) umeer popoo p+ 1 pemiennii. CymecrBopanue ee culelyet 
pe3yJIbTaTOB padorTnr (°Y. 
[1a Toro uToObl 3ayjaya (7) uMema CTOMbKO xe pelleHuif, tocTaTouHo (5), 
O6bI 


| \In[G (4) A Wer] dZa(f)=0 (k= 1,2....,p), (8) 
j if 
eZ. (k= 1,2,...,p)—6a3uc auddepenunaos ‘Tepsoro poa mMoBepxHo- 


u R. Tonyyaem 


\ ol Ailes \ing (t) A(t) dZp. (9) 


Ve By 


TIpoctbim noycueToM yOexaemca, 4TO 


\@()dZe= 2i\\ DW Z,() aT ee ON at (10) 
ip 


Taek 


Tloq6upan D(z) Tak, 4uTOObI BbINOMHANIOCh ycsoBHe (8), Noy4HM, 4TO 3a- 
ua (7) umMeeT p-+ 1 pelleHuii, 4TO No3sBouseT NpH p> 1 NonyuuTb HYyx*K- 
10 HOPMMpoBKy. 

ABTop BbIpaxkKaeT riyOokylo OaroqapHOCTb CBOeMy Hay4HOMy PYyKOBOJH- 
mo pod. JI. MW. BowKoppicKomy. ‘ 


Ilepmckuli rocyapcTBeHHbI YyHHBepCHTeT Tlocrynusio 
um. A. M. Toppkoro 1 VIII 1959 
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MATEMATHK4 
C. A. CA®OHOB 


rPYMMbl C OMHHAM KJIACCOM HEJIOCTH)KHMbIX H300PAHbIX — 
Iid-NnowArPynn ) 
. 


(II pedcmaeneno axademuxom A. H. Maaoyesoim 7 1X 1959) 


§ 1. Hycrs @ — xoneunas rpynna, 11— nenycroe MHOxKecTBO MpocTHIx un 
cei. B Jaibueluiem OyeM nowb30BaTbca NOoHATHAMH II-paspemmMMOH rpyMMpl 
{l-orgeaumou rpynnp, U-cunoscKoro JemutTeiA NopsAyka TpyMlbl, BBeeHHbIME 
C. A. Uynuxuupm (1-°), a Takxxe caenyrouumu: Ild-rpynna (Ild-nogrpynna)— 
rpynna (moarpymna), MOpaOK KOTOpOH JemMTCA XOTA Obl Ha OAHO Mpocror 
yuco u3 II (cm. (*)); JocTHxKuMaa (cyOHOpMasIbHaA) Nosrpynna — nosrpynna 
cojlep2Kalllaicd B KaKOM-JIHOO HOPMaJIbHOM psaqy rpynnpi (°); xouoBcKkad Mo 
rpynna — nogrpymnma, mopsyok KoTOpoli B3aHMHO MpocT c HHeKcoM (°). 

Bpeyem elle cleqyroulee 

Onpexeneune. I[logzrpynnst ofHoro u Toro *%e NOpAyKa Ha3oBel 
4300pRHBMH. MuoxecTBO BCeX NOJrpynn AaHHOK rpynnbl OTHOMWEHHe) 
M300PpAHOCTH pa3sOuBaeTca Ha Ksacchl. IlonyueHHble KacCbl HA30BeEM K ac 
caMH H300PRHHX NOArpynn (co. (4)). Kaacc w300pqHpIx nod 
rpyim Ha30BeM KW aCCOM H300PAHHX ROCTHKUMBX NOZ 
rpyn, ecaw Bce M300pAHble NosArpynnbl, BXOAAUMe B WaHHbIM KIacc, oO 
CTHXKMMBI B rpynne. 

Ec cpeq W300pAHbIX NOATpynn WaHHoro KJiacca HalieTcA xoTa Opt OnE 
nowrpyina, HeqocTwKUMaxd B rpymme, TO 3TOT Kilacc Ha30BeEM K 1 acco) 
HeEROCTHKUMBX H300PAHHX NOArpynn. 

Yepes r(S) o603HauuM 4MCJIO KaccOB HeJOCTHXKMMBIX H300pAHHIx IId 
nodrpynn. 

§ 2. Tpynnp, see Id-nogrpynnbr KOTOpHIX JOCTH>KHMBI, MCcJIeqoBaJNc! 
HaMH B pa6ore (*). II. HW. Tpodumosnm (8), H. Mo (*), E. H. Toponossm (2° 
pacCMaTpHBaJICA BOMpoc O paspelIMMocTH (HIM OOOOULeHHOM pa3perllMMocrTu 
rpyn c 3aaHHOH COBOKYMHOCTHIO KaCccoB COMpsxKeHHbIX (°,1°) uw KaccoB 430 
Mopdupix (*) HEHHBapHaHTHBIX Nosrpyun. Baezenuoe namu (4) nonatue Klac 
COB H300PAHHIX NoArpynn oOobulaeT NOHATHA KJIaCCOB CONPAXKeHHEIX NOApynl 
HM KJIaccOB H38OMOp(HbIx Mosrpynu. Cnekyer OTMeTHTb, YTO MHOFHe pe3syJIbTAaTE 
pador (*-!°), nomyyeHHbIe Mp paCCMOTpeHHM KJaCCOB COMpAXKCHHBIX HM KwIAaccol 
A3OMOpHbIX NOATpPyMi, ABMAIOTCA YaCTHBIMU CLyYaAiMU Coulee OOMLUX TeOpeM 
NOJIYYaIOULHXCA IIpH paCCMOTpeHHH KJaccOB H300pAHbIX Mosrpyun. 

B paOote (**) HaMH 20Ka3aHbI TeOpeMBI: O paspelmMMoctu rpynmsl, Bce Id 
NoLrpynnbl KOTOpow RocTuxKuMbI; Oll-paspewmMMocTu rpynnbl c OMHHM Ksaccon 
HEAOCTHKUMBIX H30OPAHHIX MoArpynn; oll-orgemumocru rpynn c AByMA u TpeMs 
KJlaCCaMH HeAOCTH2KUMBIX H300pAHEIX [Id-nozrpynn. B HacTrostlel 3amerKe Jo 
Ka3bIBaeTCA TeOpeMa O Pa3PeLIMMOCTH Tpynl c OLHUM KJaCCOM HeOCTHKUMBI 
usoopAHBIx IId-nogrpynn. Tlonyyenueli pesynbtat yayamaer Teopemy 2 pa 
Goth (14). 

Tak kak Tpymma, cofepxkalllaad r KaccoB HeJOCTHKUMBIX H300PAHBIX Mod 
Ppyll, COMep2KuT He MeHee r KaCCOB HEMHBapHaHTHbIX COMP AKeHHbIX NOArpynn 
TO M3 MIpPHBeCQeHHbIX BbIle HalIHX Pe3yJIbTaTOB HM HMKeCeLyIolleH Teopemi 
HeMOCpeCTBeHHO BbITeKaloT TeopeMbI 1—4 paGorni (1°). 

Ecam B Kayectge II B39Tb BCe MpocTHe JeuTeIM NOpsAyKa rpynnpl, TO mMowry 
HM TEOPEMbI O Pa3spelIMMOCTH Tpyll, y KOTOPHIX YHCIO KaCCOB HEXOCTHIKHMBI: 
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SOOPAHBIX NOArPYIill He peBocxoguT Tpex. M3 srux pe3sy1bTaTos cslelyer pas- 
CIUMMOCTh py, y KOTOPbIX 4HCIO KaCCOB He€HHBapHaHTHBIX COMpA2xKeHHBIX 
ofrpynm He Oomee Tpex (cm. (8)). 


§ 3. Jlemma 1. Ecau xonnoeckaa nodepynna § docmuxuma @ epynne & 
0 § 6ydem xapaxmepucmuueckot nodepynnoti epynnn B. 

Jiemma 2. ITycmo é epynne ® nopadxa g= Pups... pan CuNoscKaA Nnod- 
pynna Y, nopadKa p™ (%,> 1) nedocmuscuma, a nodepynna YP, nopadKa 
gt docmuscuma. Toeda 6 epynne © natidemcea maxan Oocmuscuman 6 Hell 


? 


odepynna ; nopsxdKka gi= pepe2... pin (a <a), 6 Komopott nodepynna Yi 
yoem uneapuanmuxoti. 

JIemma 3. [Tycmo © — koneunaa epynnanopadka g = mn, 2de m> 1— 
aubonowmut Il-cunceckuti Oeaumeno uucaa g. Ecau r(®)>0, mo daa makoii 
epynnel eolnoansaemca coomHouenue t<r(®)+ 1, ede t—u4ucao pasaurnoix 
pocmex I-deaumeseti nopadKka epynno.. 

Jlemma 4. ITycm’ § —nodepynna epynnou ©. Toeda r($)<r (8). 

Jlemma 5. JIycmo ©/M—qaxkmop-epynna epynno & no nopmaaonomy 
eaumeso NR. Toeda r (G/N) <r (8). 

§ 4. Teopema. Ipynna c odHUM Kaaccom HeOocmuUrCUMbLX U3Z00POHDIX 
d-nodepynn — paspewumas. 

Joka3ateapertso. Ilycrs g = mn—nopsanow rpynnn G, rye m>1— 
HanOoubuMit Il-cuoBckui fesmutTesb Nopsayka uv nl. Ilycth n= quighs: = 


.. got ...q8k— KanoHMuecKoe pasvloKeHHe B Clyyae n> 1. OdosHauum ye- 
€3 D1, Qs,---,22,..., Qe—CHIIOBCKHe NOATpPyNNbl COOTBETCTBEHHO NOPA.KOB 
Ps, gee, ...,qei,..., gee. Kak culenyeT “3 leMMbI 3, NopsZoK rpynupl c of- 


WM KJIaCCOM HeEJOCTHKMMbIX H300pAHBIX IId-nogrpynmm He Mower Jemrpes 
Ooslee 4eM Ha Ba Pa3JIMYHbIX MpocTHIx uncsa us II. 

PaccMOTp¥M BO3MOKHbIe cyan. 

l. m=p*%, T. €. MOpayoK g AeNHTCH JIMUb Ha OLHO Mpoctoe yucuio ue II. 
1,1. Cunopckas nogzrpynna 9) nopagKka p*, qocruxumasx BG. Togzrpynna 
mo semmMe | OygeT HHBapwaHTHOK B @. Bauy unBapHaHTHOcTH nog_rpynnpl P 
Mbl MOxKeM OOpasoBaTL ogrpynnbl PQz, PQs, ..., PQ,..., PQx, mpuyem 
cpeau 3THxX NOsrpynm MoxeT ObITb He OO/Iee OMHOM HeMOCTHXKUMOH BO BCeH 
pynne G. 


1, 1,1. Ecam sce nosyuenHple mogrpynnpt focTwKumsl BG, to onm OylyT 

HU WHBapvaHTHEIMu BO Bcel rpymne. Ilostomy u npousBezeHudA PQ;PQ.=—PQjDo,... 
Bo 2 POs). 2 PQ POQ,0>.. -.. Dry. PL PRe. ... PR... Peis = PQ es 
;-.. Qe OYAYT HOPMaJbHEIMH emMTe1aMu rpymmb ©. B stom cmyyae 
rpynna © paspemmmas, Kak OGsafjaloulad paspelliMMbIM HOPMaJIbHbIM psOM: 
G > $OQ,9.. eu eae pa sod > YQ,Q..- Peg Dae ery 2B) $Q,Q.D PQiD H a3 UF. 
1, 1, 2. Ilycrb cpequ momyueHHbIx nowrpyml cyiecTByeT OfHa HeOCcTH- 
*KuMaA TMomrpynma. He Hapywiaa OOMHOCTH MOKasaTeJIbCTBA, MpeANOJIOXKUEM, 
uTO HeEJOCTHKUMOH OyyeT Mogrpynna PQ,x. Torga Bee ocTabHble NoArpynnbi 
sToH COBOKynHocTH yxe MocTHxKuUMEIe. [lopropax paccyKJeHMA CilyyaA Be, esa 


MOCTpOHM pa3pelmMMbI pay rpynnr 8. 
1,2. Cunopckas nozrpynna 9 nopayKa p* Hexoctuxuma B®. Torga Bce 
octTabHble [Id-noyrpynmbl, NOpAAKH KOTOPbIX OTJIMYHbI OT p*, NOCTHAKUMbI B ‘OF 


OrmetumM, 4TO Nyy — HopMasusaTop CHJIOBCKOH Noyrpynnpst % B rpynne 


G 
® —cosnagaet c 9. B mporupyom culyyae Ry — RocTmKumast B@ nogrpynna, 


, CJIeOBaTebHO, CaMa CHOBCKad Nosrpynna $f OyyeT AocTHxKuMOK NOL- 
rpynnouw, YTO MPOTHBOPeYyHT yCJIOBHIO. 

Hoxaxem BHauane, uTo B 3TOM CJlyyae rpynna G OygeT yAoBeTBOpATE 
yCOBHIO p-paspemmmoctu. J\ma 9TOrO pacCMOTPHM Ba BOSMOXKHBIX Ciydas: 
Hage 1; Da > T. a 


A) == WOT ot ie. My =P. Tlockompky mogrpymna 9 copnajaet 
CO CBOHM HOpMaJIM3aTOpOM HM WHKJIMYeCKat, TO OHA BXOJMT B WeHTp CBOerO 
HopMaviuzaTopa. Ilo teopeme Bepucafiza (1°) rpynna © MMeeT HHBapHaHTHyl0 
nomrpynny SM ungekca p, u rpynna G OyyerT p-paspelluMon, Kak oOJlaja- 
1ollad p-paspelluMbiM pAzom GD MD E. 

b) a> 1. Tora’ g=ptn. Tak Kak a >1, To p*1>1. Tlonrpynna , 
nopayka p%*—-! Oyyzer foctuxumoi B &, nockoubKy r(@) = 1. Ilo nemme 2 
B @ cymecrsyet jocrwKumaa nogrpynna @; nopsyka gs= p%ny (ny n), B 
KoTopoit §, OyteT unBapuHaHTHo. Bcuny semmpr4 7 (G,) <1. Ecsur (G) = 0, 
To rpynna ©; p-paspeumma no Teopeme 1 (4). Ecam r(G,) = 1, ee o6pa3y- 
em (axtop-rpynny G,/$,= §. Ouepugno, nopagoK § OyneT h = ve == Pitts 
Ilo nemme 5 r(§)<1. Mostomy p-paspemtumoctb § cJleqyeT M3 paccMoT- 
PeHHBIX cyiyuaeB 1,1 HM a), B 3aBHCHMOCTH OT TOTO, JOCTHXKHMA WIM HET B 
§ nogrpynna nopsyKa p. p-Paspemmumocts rpynnpt G; cuezyer (°) 43 p- paspeuimmo- 
ctu $, u G,/$,. Ecau @;D G4, ...D $i D E—p-paspewmmpii pay rpynnpl 
G@,, TO cylmecTByIoluHi, BBHLY gocTmKumocTH &;, B G, HOpMaJbHDIM pa 
GD 6,5 G,D...DG;D G41,5 ...D 9,5 E yaopnetBopsxeT ycoBuro p-pa3- 
pellMmoctTH, T. e. rpymma © p-paspeumma. 

O6pasyem muoxectso II;= {p, q:}, rae q:— npousBobHBi we I-yemprenp 
nopayka rpynns. Ppynna & 6yzer I,;-orzenmon (*). Ilo reopeme C. A. Uy- 
uuxuna (7) B II;-orgenumoit rpynne © cymectByet xomioscKaa Id-nogrpynna 
% nopsyka v = p*g%&. Tlockonbky nmopaqoK v OTMMYeH OT p*, TO XOJWIOBCKaA 


I[d-nogrpynna & 6OyeT WOcTHxKUMOH HM, CJIeqOBaTeIbHO, MHBapHaHTHol BO. 


Kak MbI NOKa3aJu paHee, Ny= HP, MOSTOMY NS BxXOLUuT BG. 


Takum OOpa3soM, MbI NpHVIM K BbIBOAY, YTO Noszrpynna BW, coyzepxKatlan 
HOPMAJIH3aTOP HeHHBapHaHTHOH CHJIOBCKOM Nomrpynnp 9%, WHBapwanTa B®. 
Ho sto npw 8 = G mpotusopeunt u3BecTHomy npeiomenuio (1%) O. IO. Umuz- 
Ta. CyeqoBaTesbHO, noyrpymna B cospnayaet c G, u nopayoK rpynner © ume- 
eT BH g = p*g®. B atom cayuae rpynna @ pagpemmmma kak rpynna, mops- 
OK KOTOPOH JeJIMTCA JIMUIb Ha [Ba pa3JIMYHbIX MPOCTHIX UYHCWa. 

ti e= prps, tT. €. & AeMTCA Ha Ba Pa3sMMYHbIX MpOcTBIxX ynena us IT. 


BBuy YCOBAA TeOpeMbI CHJIOBCKaAd No{rpyina OAWOrO H3 NOpAAKOB p% WIM 
ps? Roctuxuma B @, Ilycts octuumol SOyneT mogrpynua $, nopsapKa ps 


, OyneT MH wHBapnHaHTHOH B G (nemma 1). Daxtop-rpynna G/$,—= § no sem- 
me 5 umeeT He Ooslee OHOFO Kacca HEAOCTH2KHMBIX H300pAHEIX [Id-nogrpynn. 
Ecau r(§)=0, To paspemmmoctb § cieyyeT u3 Teopempl | (1). Ecam r(H)=1, 
TO paspeIlMMocTS § moka3aHa pple. B o6onx cayyaax rpynna © 6yzer 
pa3pellMuMoln. 

Teopema JloKka3aHa NMOHOCTHIO. 

Kak cyleqyeT H3 OKasaTebcTBa, CCOpMY/IMpOBaHHaA TeopeMa BepHa H B 
TOM cJtyuae, KOra BCe NpocTHle AeuTeM NOpALKa Tpynnbl BXOAAT B MHOXKeE- 
crso IJ. Ilostomy “3 TeopeMbl BbITeKaeT 

Caenctrsue. Tpynna c ofHu¥M KiaccOM HeZOCTHKUMBIX H300PAHEIX 
NoIrpynmn pa3peiiua. 


Benopycckuit HHCTUTYT Iloctynuao 
HH2KEHEPOB %KENeESHOAOPORHOFO TpaHcnopta 27 VIII 1959 
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Jlokzxann Akanemun Hay Kk) COGP 
1960. Tom 130, N14 


MATEMATHKA 
H. B. YLNAKOBA © 


TEOPEMA EJMHCTBEHHOCTH JIA SYHKUMA, TOJIOMOP®HbIX 
HW OFPAHWYEHHDbIX B EXMHYYHOM KPYTE 


({Tpedcmaeaneno akademuxom B. H. Cmupuoeoim 2 VII 1959) 


Kaaccuueckad TeOpeMa e€MHCTBeHHOCTH TeopuM (byHKIMi ryiacur: 
ITycme {Cx} ecmb nocredosamenonocmb moueK, AeHKaWMUx BHYMpuU eOUHUH4- 
HO2O KpY2a U YOORAEMBOPAKOWWUX YCAOBLUIO 


D1 —|f%| = 2; (A) 


MUAKOM CAY4Ae 2OAOMOPHAA WU O2paHU4eHHaA 6 EOUHUUHOM KpYyze ynNKYUA 
f (©) paeHa Hysto moocdecmeenHo, eCau 


PilGe) t= OF (ee OF Ow) (B) 


Hactosujaa 3aMeTKa NOcBAleHa OOOOLIeEHHIO 9TOrO MpesvoxweHna, 
{a MMEHHO, MBI JOKa2KeM, 4TO CpaBeVINBa Cue LyroulaAd 

Teopema. JTycmo {Cx} (Ce 1) ecm nocredoeamerbHocmb moueK, AeoKa- 
Wux eHympu CceKmopa Cc eepwiuHoti 6 morke C= 1, OOpas0eaHHoe2o OsymA xop- 
Oamu okpysxcnocmu |C|= 1, npuwem Kpome (A) eoinoaneHo ycaoeue 

We ie eee 
| caw Ce 


wae. 2d > 0; (A’) 


6 makom cayuae ecakan dynkyua f (©), eonomopdHaa u oepanuuennan exym- 


(pu eOUHU4HOe2O KpYye2a, pacha ModCOeCMBEHHO HYAIO, ECA BbINOAKEHO COOMHO- 
‘wenue 


lim | 1—| In| f )| = — c. (B’) 


k->00 


Haim ycnosua Ha {C,} aABmaloTcA Oovlee 2KeCTKHMU, YEM B KNACCHYeCKOH 
TeopeMe, 3aTo ycuopue (B’) Ha f (C) cma6ee (B). 

Tloxasareaberso. Iepeiizem or efuHuunoro Kpyra|¢|<1 Kk nosmy- 
nockoctu Imz> 0, 


, ae Aa hen WEE a (1) 


Torna, nomaraa 1—l, = pe’”*, cos < cos§,< 1, Tak uro 6 eCTb Mowy- 
pacTBOp yrvia, B KOTOPOM pacmoJioxeHb! TOUKM Cy, HM KOTOpbI Mbl CUHTAaeM 
CHMMETPHUHBIM OTHOCHTeJIbHO BeULECTBeHHOM OCH, OyeM MMeTb 


Vo (1 —|&z])<| 22] *7*<Me(1—[%e) (lim M;, = sec 8). (2) 


ko 
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Vis (2) cnenyer, uro ycuoBue (A) 9KBKBasIeHTHO yCJIOBHIO 
3 4 = (Ai) 
IZ, | 


a ycopua (A’) u (B’) mpumyrT cooTBeTCTBeHHO BHI 


Ponts ees =) (Ai) 
fin ee ee (B,) 
-kR-+00 | Z,| 


roe F(z) =f(¢) 8 cuay ycnopuii Hamel Teopuu orpanuuena npu Imz> 0, 
u ecau F(z)=£0, To, mo reopeme Kapsiemaua ((*), crp. 293), uMeeT KoHeuHOe 


3HayueHHe HHTerpad 
foe) 


In| F (é) | 
\ oe at. (3) 


0.9) 


IIpeqnouaraa Hallly Teopemy HaBepHoi, mpuMem, uTo F (z)3=0, u o603Ha- 
uum KopHH F (z) vepe3 a, (Imag > 0). 

B cusly yKa3aHHOM BbILe KJIaCCHYeCKOH TeEOPeMbl KOPHH Og, JlexKallve BHe 
eMHMYHOrO Kpyra, YMOBJICTBOPAIOT HepaBeHCTBY 


= 1 
>} jim, |<. (4) 
k=1 2 - 
B camMom ene, mph Imap > 0, |a| > 1 
yin Oe <2} 1— lh 
mle ies J 


1 k=1 
B TakoM cJlyyae, Ha OCHOBaHHH OHO OOneli Teopempl B. 4. Jlepuna (('), 
eTp. 311), aaa dyukuun F(z) cipaBeauBo mpencTraBseHue 


Sra: 
Ap t 


Op a 


t,— 0 
ap +t 


co 
t Ibat|] 2 (4 
InjF (j= |) EO dt + ky + nly 2), (5) 
—0o 
rye ie 
t-me(E) x= [1-5 
POY x ( Il op = ‘ 
‘ k 
IIpouspegenue Base y (z) B cuny (4) cxoqurca a6couoTHO H paBHoMep - 
HO B KaKJOH KOHEYHOM 4aCTH IWIOCKOCTH, He COJepKalleH KOpHeH ap. 
O6patumcs Telepb K TOUKAM Zp, KOTOPHIe, OaroxapxA ycuOBMIO TeOpeMbl 
M COOTHOWEHHAM (1), ROJDKHEI ObITh pacnoOKeHbl BHYTPH HeKOTOpOrO yrvia 
I’, umeroulero B KayecTBe OMCCeKTPHCbI MHUMY!0 ocb. Pacrsop sToro yrua 
o6o3sHauum so. Ilostromy ye<|2e|< yesecs. Tak kak uHTerpan (3) cymectTBy- 
eT, TO paBHOMepHO BHyTpH yraa T 


lim— \ a at =0. 


ae x—tyP+y 
Os, 
rhedteve wnlD leven 
Orciona, B cumy (5) u (B,), lim eaCAnee =-— oo, H MO3TOMY Halla 
k-00 R 


3ajlaua COCTOUT B TOM, UTOGbI MOKAa3aTb, YTO ZTO COOTHOIeHHe HECOBMeCTHMO 
c ycuiopusamu (A;) u (A,) Hamieii Teopemut. 
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Bauskaa 3ajaua Oplia paccmorpena Jlesunconom ((?), ctp. 107), a umen- 

MM NoJyueHa culeqyroulai Teopema: 

ITycme ® (2) — ananumuueckaa dynkyua IKCNOHEHUUAAGNO2O MUNA 6 BepXx- 
MOAYNAOCKOCMU, OepaHUKeHHas Na eelyecmeenHot ocu. Ilycmb {Z,}— 

ACOOBAMENLHOCMb KOMNACKCHOIX 4LICEA makaa, umo lim—— = Dew, uw nycmo 


zZ 
noo n 
uUuceA 93mou nocraedoeameaoHocmu cyuecmeyem maxoe d>O0, «mo 


—2m|>|n—m|d. Tozda daa moezo, umo6ot ebinoananccd coomnowenue 
In|® (z,) | 


b] 


lim sup = lim sup 212) 1 
noo Z n y->00 y 
(oe) 


06x00uUMa U Oocmamo4uHa CxoOUMOCMb psOa ») 


l2n |" 
2 
Kak Obim0 3ameueHo Boacom (°), Teopema mepecraeT OpiTh BepHOi, ecu 

MOTpeOoBaTb, YTOOM argzZ,—> 7/2 (n> oo), 

Mbt Morvim Ob! 3aBePIUWTb NOKa3aTebCTBO Ip MOMOLIH Teopemp! JleBHHCo- 
.. OyHaxo B Teopeme JleBuHcona TpeOoBaHua, HaslaraeMble Ha mNocjenoBa- 
JIbHOCTb TOWeK {Zp}, HECKOJbKO OTJIMYHbI OT Hallux. Touku {z,} y Hac MOo- 
(fT pacNovlaraTbCa BHYTPH MpovsBobHoro yruia I’ B BepxHeli NosmymuocKocrTH, 
TO BpeMa Kak y JleBuHcona argz,—>7/2, 3aTO ycuOBua HecrymjaemocTH 
bcJIeROBaTeJIbHOCTH CylaOee, 4eM y Hac. 

Jia nomyuenus TpeOyemoro pe3ybTaTa Mbl BOCMOMb3yeMCA HeEKOTOPEIMU 
topemMamu o mpov3BeqeHuu Basuke. 
1°. CopapeamuBo paBeHCTBO 


i) 
lim” BCE! 9 (0 <8<n), 


T>00 


De 3ee300uKa O3Ha“aem, “mo mouka z=re® yOaanemca Ha OecKOHeXNocmD, 
WHYA HeKOMOpyYyto Cucmemy KpYyIKKOe Cj, UmeIoUUX HYAeBYIO OMHOCUMEABHYI0 


; 4 
4epy, m. e. makux, «umo lim — >) R; =0, 20e CYMMUPOBAKUe Npouseodum- 


Roo K i 


1 no paduycam ecex mex KpuyocKoe C;, Komopole nonaau 6 Kpye |z|<R. 
Dror pesyibTaT npuHandviexuT B. A. Jlepuny ((*), crp. 307). 

2°, Cywecmeyem OecKkoHeunasn nocredosamenronocmse ompesKkoe An = [an, dn] 
<An<(bn), OAA KOoMopoti 


A 4! ; or 
(Z<o, lim-In|x(re%|=0, |9—F]<s, (6) 
2 réA 


De A = > A, eCMb muoncecmeo KOHe4HOL noeapudmuuecKkou Oaunol. 

Takum o6pa30M, 3ecb TOUKa z =e’? JOuMKHa yaATbCH Ha OecKOHeu- 
CTb BHe KOsbUeBHIX cexTopoB |0—7/2|<9, Qa<r<ibn (n= 1, 2,...). 
iro pesymptaT Aupdopca u Tettuca (°). [lepeceuenue coBoKynHOcTH STHX CeK- 
OPOB C MHOXKECTBOM UCKJIOUNTEIbHBIX KPy2%KKOB C; €CTb HeKOTOpas cucTema 
Onactel, KoTopyo oGosHauum {Dn}. Tora, 


| lim Seat a) = Oe DS.) (7) 
. TOO 

Uckmouum v3 D te o6mactu Dp, KOTOpble He COepKaT TOVEK &, HU OOO- 
wauyM octapiieeca MHoxecTBo D’. Torga (7) OyqeT HMeTb MecTO, eciH r 
janserca Ha 6ecKoHeuHocTb Tak, uTo re’ED’. JlelicrBurenbHO, ecuM AanHas 
Onactb Dy He ComepxKuT TOueK o&, TO In|y(z)| ABIAeTcA yHKuUMeli, rap- 
ronmueckoli B D,. Baarogaps (7) Ha rpanuue oOvacTH Dy WIA sO6oTO CKOTB 
TORHO Manoro ¢ > 0 mpu r </ro (s) Oy AeT BbITIOIHeHO HepaBeHcrBo In| x (re?) | > 
> —er. Tlo npwauuny MuHuMyMa 9TO HepaBeHCTBO (BO3MOXHO C OOVIbIINM 6) 
ol 


P 1 . 
OyeT HMeTb MecTO Bclogy B D,. Ho B Takom cayuae lim — lin hty (re) ne 


(r—> 00, re°ED’), vu, 3HauuT, (7) BbINowHeHO mpu re’ED’, CreqopateJbH 
B KkaxoH o6mactu D, C D’ nexur moO KpalHe Mepe OfHa H3 TOYeK &, 
Ilyerb on, —KakOli-HuOyb KopeHb x(z), monapumit B Takylo o6aacrb D, 
Hauunaa c HekoToporo n, Bce O6sacTH Dp, cojepxalywe TOUKH MOC eOBE 
TeNbHOCTH {Zz}, JexKaT BHyTpH yrua I’ |argz—rnr/2|<o0'<x/2, cofepxe 


o ’ 
mero I, Tlosromy, HawwHad c HekoToporo n, OyyeT |a,|<seco’-Ima, I 
(oe) 


il 
Cle OBaTeJIbHO > —— <_oo 
aan 

Bo3bMeM NOJIyKOvIbIO, COOTBeTCTByIoMlee HHTepBaly An, H MyCTb B Hel 
NeKaT TOUKH Zg,, Zk, +1. +--+» 2kp+p—t- Torta’ Gn < |Zn| < Dn << Cn; On’ 

, dr 4 PE oe 1 

<6 | On| <Darm Capp THe = \ —, OTKya cieqyer, To 7 = e (i 
Aas n ne 

p—1 p—1 Z aes 
dr ul d 4 e 
Ilostomy \ —>dy' ——p ead io ane a ——), M, YUHTbIBAa 
An 2 | Zkat | | 2 | F=0 | “ky ti | | | 
1 aoe dr ed mb 
ycuoBue (A,), HaxouM, uTo —— < e&—~, \ — Sd >» ———e >) — )= oe 
| 2%, | ja, | r os deh | | al 


a 9TO MpoTHBopeynT HepaBencTBy (6). Tem cambIM Teopema jOKa3aHa. 

Oua lepenocutcaA 6e3 Tpyfqa Ha dbyHhuHH KsIacca N (A) (cM. (4)), y KoTC 
pix In|f(¢)| wmMeer rapmonwyueckyio MaxkopanTy. JlelicrBuTewbHO, Taka 
(PYHKUMA MpeAcTaBsIAeTcA, NO H3BeCTHOH TeopeMe P, Hepansuuna (5), B BUD 
YaCTHOrO JIByX OrpaHHyeHHEIX dbyHKun f, (0), fo(C), mpwuem 3HaMeHaTesb H 


uMeeT HysleH B Kpyre |€|< 1. Iocne mepexoga k nosynnockoc™ z nomy4e 
eM mpemcTaBseHue 


° In| Fy (¢ 
In| F,(2)|=—-£ | Fo hat — 


=O 


—In} x1 (z)|— In| Fa (z)| + ky, & = he, (}). 


IlockombKy In| F,(z)|—rapMonnueckaa dyHkuua mp Imz>0, 10 


C In| Fe (¢ 
In| F.(z)|=— \ eT at, 


—— 6.8) 


H, CJI€-(OBaTeJIbHO, 


alee: 
lim of hae) L 2 (2) | aaaOe 
k->0o | Zp | 


TeM caMbIM 3ajjaua CBO.UTCA K PacCMOTPeHHOH HaMu. 


IIpwHouty ucKpeHHtolo jjarogapHocTb mpod. B. 5. JlesuHy 3a yKa3aHI 
TeEMbl H KOHCYJIbTaLLHIO. 


XapbKoBcKHii rocyzapcrBeHHEtit yHHBepcuTer Ilocrynuao 
uM. A. M. Toppxoro 30 VI 1959 


UHMTHPOBAHHASA JIMTEPATYPA 


1 B. A. Jlepuu, Pacnpeenenne kopneli yensix yukuni, M., 1956. 2N i 
so n, Gap and Density Theorems, 1940. 3 R. oe s, Studia Math., 13 50 “(195% 
VY. Hs Ilpu Be qe B T panna Ea eooncaes aHaJIMTM4eCKHX dyuKunit, M., 1950, © R. N 
vanlinna, Math. Ann., 92, 924) Stee Anat , M. i 
Deano: ( ) ors, M. Heins, Ann. of Mat 


32 


Jjoxkzagn Axkanemun HayK CCCP 
1960. Tom 130, Ns 4 


MATEMATHKA 


10. H. UEPEMHBIX 


OB OJHOH TEOPEME KAYECTBEHHOM TEOPMHM 
MAPABOJIMYECKHX YPABHEHMM 


(J]pedcmaeazeno axademuxom H. I. Mempoecxum 20 VII 1959) 


| 


PaccMOTpuM ypaBHeHue 


Ou 


Sr alt, S40, pH + c(t, xu, (1) 


HAaHHOe B 3aMKHYTOM MpAMOyrombHo OOnacTH G=(OK*<KT <1; 8<x< 

f1—68, #/,>6> 0) naockoctu (t, x). 

KosdduuvenTb! ypaBpHenua (1) ynopseTBopswT BG CJ RYIOUMM =yCJOBHAM: 

} Bce KoaPpPUuLLNeHTHI oe MNO Moyo euHueH; 2) a(t, x) >a, > 0, 
(t, x) >0; 3) a(t, x), b(t, x), c(t, x)€C® no x uw orpaHH4eHbI nO Mogyato 

ee TpeOyeMbIMH MpoOH3BOAHbIMH; 4) KOadduuHeHT a(t, x) uMeeT mpo- 

BomuHy!o m0 ft; 5) |da(t, x) /dt| <1, | Ob(t, x)/Ox|<1. 

Pemenue u(t, x) ypaBHenua (1) OygeT npeqnomaraThcA B G jBaxK bl He- 

i ae Bt mpHHaqiexauumM K C® no x uw TakuM, 4TO 
a) <a. 


— 25 
IlycTb HeKOTOpOe MOJIOXKUTCbHOe YHCJIO ae : 


4 
| Bregem cyiexyrouve o6o3Hauenna: U= (S<x<K1—s8, t=T); GFH=(G’< 

a 
- ) 


x<8+8, ¢=T7), peta 6 as wie oF THT), een gies 
ie x Oy eiaat pT) bes 
= BENE S ENG = O<t<7), I, =(T/2<t<T),W"=(,<t< 
PoeNnieSt <1) YS TL; AH(8ee<c e+e Tiare 
eb B< es 0m 8 TOO SE 1) (G0 TNA Ne 


Sea Kak 97TO. caetano. BY Ox. G,—{(t, x) @G, Ut, wea, 
Be E6. u(t, x) <0}. Ha30Bem cyulecTBeHHbIMH Te H3 KOMIMOHEHT 
oxects G, u G_, KOTOpble HMeIOT MpejleMbHbIe TOUKH Ha OOeHX CTOPOHaX 
Bs Il;. 
_ Ilyetp Bae u(t, x) umeeT B OOnactu G N cyllecTBeHHEIX KOMMOHeHT 
| Uae ,N). Tycth Ny cyulecTBeHHbIX KOMNOHEHT MMeIOT MpeeJIbHBIe 
ouxu Ha E*. 

TlokasaTesbcTBo culeqyiolieH JIeMMbI 110 Hee aHaJIOrH4YHO NOKAa3zaTeJIbCTBY 
eopemp! 2.6.1 pa6otpr (*). 
Jlemma. Cywecmeyrom abcoaomnole nocmosnHole M, u Mz makue, umo npu 


4M? Mies 
em 


AA ecaKot AUHUU ypoeHsa 1, CoedUNsIOLYeE 06e CMOPOHb! NOACCLL Il, eonoa- 


ACMCH HEPABCHCIM6O 
NT 


(ajo ane 


Saka3 2407 


9.3.1 u remmor 2.5.1 pabomoet (*)). 


(M, = 80, M, > 640? — a6conomnele nocmosnnole CcoomeemcmsbeHHo ete, 
B yjambuetiiem OyqemM npeqnouaraTb, 4TO | 


32M, Mj? (1 — 28) ( 
1 = T2 ° Z 


1°. Benyyae, Kora e€CTb CyUeCTBeHHbIe KOMIOHCHTHI, Meroe MpeeJIbHBI 

‘ ¢ 

TOUKH Ha & (Ha &, H &) MW Ha € (Ha & uM &), 3ABHCMMOCTb MexK Ly max | u (T,% 
= 


uw uucnom N, ycTaHaBmuBaeTca MyTeM HeMOcpeACTBeHHOFO IIpHMeHeHHA TeOpeMl 
2.6.1 pa6orTpr (7). 

2°, PaccmoTpuM culy4ali, Korga CpeqM CyWleCTBCHHbIX KOMMOHeHT €CT 
Takve, KOTOpble MMeIOT MpemebHbIe TOUKH Ha & (Ha & U E,), HO He 
CyIeCTBEHHbIX KOMMOHEHT, MMEIOWMX Mpeye/bHbIe TOUKH Ha € UM &, Wik 
HaoOopoT, €CTb CYINeCTBeHHbI€e KOMMOHEHTHI, HMerOllMe MpefeJIbHbIe TOUK 
Ha & (Ha & Mu &), H HeT CYUJeCTBCHHbIX KOMIOHeHT, HMMCIONIMX NpeleJIbHBI 
TOUKH Ha & u &, a Take cayyal, Korma Ny = WN. 

Tyctp max|u(T, x)| = 2c). O6osHauum S, = {(t, x) EX", |u(z, x) | = 2e9) 

= 


S, = {(t, x)€X", |u| =e}. Ouesuguo, mMHoxecTBa S,; u S, He MyCTHI. 

Bo3MOXHbI cylefyIoulMe Noycuyyan: 

2’. MuoxectBo S» coepoxKuT xOTA Ost onHy TouKy (7, x’) Takyto, 4T 
mpoxoyamad uepes Hee JIMHNA ypoBHa lL’ coequHaAeT oGe cTopoHb! nosocn I 
(mMHOxwKecTBO S, MOMO6HOM TOUKH MO2KeT MU He MMeTS). 

Tlonoxum ty = T /2 (rorya, cneqoBaTembuo, y = T / 2). Ucnonp3ya nemMy 
HaxOMM, 4TO 

© Cerny 
friax'|'ee- (T,X) St Dee eS Sone ee (E 
> 


2°. JIvunn YPOBHA, NpOXOAAuIMe Yepe3 TOUKH MHOMKECTB S; H Sg, HE HMeK 
oOmjux Touek c npamon ¢ = T/2. 

Ilyctb touka (TJ, X2)€S,. He orpanwunpaa OOW,HOCTH, MOKHO CUHTAT! 
uTo u(T, x2) nomoxuTembHO. Ilyctb (T, x3)@S_. MpunHaqnexuT To » 
KOMNOHeHTe G,, KOTOPOH MpHHagsiexuT (T, x2). O6o3Hauum uepe3 J... u 1 
JIMHHM YPOBHA, MpOXOAAMHe COOTBETCTBeHHO uepe3 TouKH (T, x2) u (T, Xz 
JImuun J., u l-, BbIXOAT MH6O Ha eBylO, M60 Ha MpaByto rpanuny oGnacTH ¢ 
O6a cyyad CHMMeTPHUHBI, NOITOMY B JaJbHefileM OyeM CUNTaTb, YTO JIMHY 
ly-, H le, yYXOMAT BuleBO u 4TO (T, x2) pacnomoxena meBee (T, Xs). 

OueBugHo, 4TO 


1] —26—3§ >r, 8 rhe r5 = %.—6—€. 
Ha ocuopanun (2) ya o6nactu G moxKHO yKa3aTb MOCTOAHHYIO M, aa 


3aBHCAMLYIO TOJbKO OT kKoapduuweHToB a(t, x), O(é, x), c(t, x) mw ux mp 
M3BOJHbIX, TAaKYIO, UTO 


Mz (A — 23)?max | u | 
G 
= 1— 28 


O2u 
Ox? 


aa o6nactu Gy, umMeem 


2M» (1—25) max | w | 


G 
<r? (at ( 


07u 
Ox? 


MuoxKecTBo sHaueHunH dbyHKunH u(T, x) Ha L” orpanwueHo MocTOAHHDI 
m um. Ilo Teopeme Kpoxpoya—Jlanguca (*) gna mourn Bcex > oTpe3l 
[m, m] CooTBeTcTBytoulve MHOKecTBa ypoBHa L,={(t, x)EG, u(t, x)= 
34 


_HMeIoT TOWCK, B KOTOpbIX gradu = 0. OGosHaunm uepe3s 3 mHoxecTBO 
WX Tt €[m, m], QA KOTOpEIX HH B OHO ToUKe (", x)@ €L»grad 
f, x) He oOpamaetcs B HYD. 

OueBuqHO, TO 14M = m—m. TMyctp cnauana 2e, us, EM. Torya manu 
, H L,, mpeycTapastor co6éoit rulaqkue KpuBble. MHoxKeCTBO TOUeK, 3aKJIIO- 
Hoe Mexyy lye, H /.,, O6O3HAUHM Yepes J. 

TlonoxuM = Take = i Oto Oa in ee ey Pe EGO YE! 
Ilyctb mpamas ¢ = ¢, npoxoguT uepes TOUKY, Mpwwadvexautyio le, u uMe- 
MytO HaWMeHbIyIO KOOpAuHaTy 10 ft B Goa. 


| Mbt umMeem ALi s 
| ye \\a x) 4 dtdx + \\ou, x) 4 dt dx + Vee, x) udt dx — 
Q QD 
—\\ hatdx = | poeta Ping petty 
TlockoupKy ; 


1 > Soy — €or) (T — te) —r, (T — te), 
I, > (— 3eory — 68) — 2— ry) (T — te); 


2M, (1 — 28)? 
1 cetakl—le)y > —aRg oma (Tt r* 
syuaeM, qTO 


EoAolo 


: 2M» (14 — 23)? 
Beoro +2 + 3ro + be +7 — 35 bp 


Ct 


OuepuyHO, uTO 


E_Aoro etm > Eof oAo 
2M (1 — 28)? 3M (1 — 28)? 
Geog 1 181.080) pes (f= 55 = as Gel (ae 
OJIO2KYM 
Pr,, Eo 0Qo 
Yo - 3Mo (1 — 28)? 


| LEN a 
WeBAIHO, (, <7/96) u t?=T—vYp, Torna 

T — ty > %p. 
1KAxKeM, 4TO 
4M {2 My? (4 — 28) T 


(5) 


1 oe/s 
to" 
Tlonyctum mpotupyoe. Torga mo jemme 
3 fy Ni 
3M (1 — 23)? Yo Q 4M? 
é cs en ? 
TE? (1 — 23 — &)? aoro 0S 


Kya nowyuaeTca, uTo 


SOS a fay" 4M 
ng Ee eet TN 


3Mz (1 — 28)? Yo To 
9 HeBo3MoxKHO. HepapexcTBo (5) oKa3aHO. 


* Vuterpanpt J, u J, OUeHHBAIOTCA C NOMOLLbIO tbopmyabt Tpuna. IIpu omenke unterpana 
HCMOMb3yeTcH oleHKa (4). j 
3* 30. 


OueBHHO, TO - 
; 3.2°°M Me (4 pike 23) "TMs 2" MM Me (4 me 23) 13 


*ls aise Seat Jee SET oe 
{Peyao&2T (1 — 28 — E)* ro max | u (T, x) | aoT Hea 


it 


_— 


oTK ya 
= 2" MMs (i= 28)” 
max | u Xx ae 7 oo es 

zt ju(?, |< Ni(*8agT /s 


Ecau XoTa Obl OfHO v3 3HaveHHi 2e, M ey) He MpHHanwemKuT SN, Mbl BbIC 
peM 2e, u e5 EM, cKOub yroqHO OnH3kue K 2) HM &, TAK, UTOObI 26, — & 


wr 


=e" >6,. IIpopena paccyXfeHHaA M BbIKJaIKM, abasOrM4Hble MpoOBeseHHE 
Wa culy4ad, Korga 2e, nH &, EM, MOLyyuM, 4TO 


r 5 = 58 o/s MM iMe (4 Pa 29) 
max|u > X)| = 2 € a at 
ae | ( ) | oS 0 << N/*€8a9T Vs 


Takum o6pa30M, B cydae 2) MbI MoslyaHM HepaBeHcTBO (3), B csyyae 
HepapeHcTBo (6). IlocKombKy oueHKa (6)—camana rpyOaa, OHa TOAMTCA J 
BceX culyuaeB. 

Teopema. ITycmb 6 npamoyezonsxott o6aacmu G 4ucao N, cywecme 
HOLX KOMNOHEHM, UMEFOLUX NpPeOeAbHbIE mouKU Ha LX’, YOoBAemMBopseM YC. 
euro (2). 

To2da 


max|u(T, x)|< MN; “-3, 
>* 
20e 
2! MMi/*Ms (1 — 23) 
aT /* 


ra 
4 7 


gagucum moAbKO om ObaacmuG u Koagbqduyuenmoe ypaeHenus (1), a noaosi 


P 1— 28 
MeNbHOe 4UCNO —E< i : 


AsBTop lpHHocvT riyOoKyio OsarofapHoctb E. M. JlaHgucy 3a pyKoB 
CTBO MH MOMOILIb. 


TloctynHsio — 
18 VII 1959 


UMTMUPOBAHHASA JIMTEPATYPA 


1 E. M. JIauguc, Yen. matem. wayk, 14, B. 1 (85), 21 (1959). 2.Go. HS Bias 
mre Hu, JAH, 18, Ne 6, 385 (1938). *A. C. Kpoupog, E. M Jlangauc, ae 
58, Ne 7, 1269 (1947). 
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MATEMATHKA 
O. B. HIAJIAEBCK Hii | 


HEKOTOPbIE 3AMEUAHUS K YPABHMBAHMIO HABJIONEHUA 
| C HEH3BECTHbIMM BECAMH 


(I]pedcmasaeno axademuxom A. H. Koamozopostim 3 VIL 1959). 


| B sToH 3ameTKe jesaeTCH HeECKONbKO WaroB B HalpaBseHHN JOBepuTesb- 
O OW€HMBaHWA SHaYeHW JlaHHbIX JIMHeHHbIX (byHKUMH OT HeH3BeECTHBIX, HO 
JIHe OMNpeeJIeHHbIX MapaMeTpoB §,...,&m, CBA3AHHbIX C u3MepseMoti 
MYMHOK A COOTHOMWeHHeEM h = a, + a8 -+...+ mbm (THE G, 1,-+-,Am— 
apaeMble a priori KOHCTA@HTbI), B yCJIOBHAX KaCCHYecKuX Mpe_nonomKeHUH 
2MbI YpPaBHHBaHuA M0 3JIEMeHTaM; OfHaKO He TPeOyeTCa, TOOL! TOUHOCTH 
epeHHH WIM Ke UX OTHOWeHHA ObIJIN H3BeCTHLIMM BemMunHaMuH. MsnoKeHne 
WeTCA B MATPHYHOK *opme, OOMeENpHHATOM B HacTOAUee BPeMA B aHaorny- 
X MaTeMaTHYeCKHX padoTax (cM., Hampumep, (1). 


Paccmorpum r rpynn sHayenwli 2 A, =|", neem, ao=l,..-,F, 
: 0 
pean qa rpynmr « matpyny A@? = A — ya | uw marpuny 
9 — AY, =a | pasra m. Tonoxum A — AOL AE A= A+ AB, 
. go 0 a0 (@)) mom 
eA=A, =| A}; A? = AY =] A], A= Ag =A, B= Em =| 
pkTop A moyBepraeTcH v3MepeHuio. 
TlonycTum, 4uTO 3TO u3MepeHve aeT BeKTOpP HaOmofeHHH L, KOMMOHEHTHI 
STOPOTO MOXKHO CUHTATh B3aMMHO He3aBucumbimu; L!*) — pesybTaT usMepeHua 
) i=l,...,m, ©=1,...,7, HMeeT HOpMambHoe pacripesenenne ps chen 
‘e.: z 
iM a? M CTaHapTHbIM OTKJOHeHWeM ¢6,. BekTop HaGsofenui quia A*” o60- 
_gz;| panra R<m mu ckouctpyupyem Bextop H = GH — xenaemble JMHel- 
ie PYHKUMH BIeMeHTOB. ot } ; 
[ina ocyujecTBieHua jOBepuTesbHOrO ONeHHBaHuA BeKTOpa H B OmMCcaHHO! 
TyalWM IPH HeM3BeCTHBIX BecaX HaGvJIOLeHHH .yOOHO coeAMHUTb npuba ies 
amu A. Banpay (1) no_xog K pelieHuio mpo6sembt Bepexca— Pumepa 
gameueHHbI IO. B. JImmnuxom (°) MpHem MOcTpOeHH# AOBePHTebHBIX SJVJIMN- 
HOB. “RS ie 
| HerpyaHo o6pasopaTb BbIparKeHHe, 9KBUBAaJICHTHOC MCXOHOM CTATHCTHKE 
mpo6seme Bepenca — ®umepa. Mmenxo, mpumMeHaAa CooTBeTCTBylolee Mper- 
CaHve HavMeHbIUUX KBaypaToB, OOpaOaTbIBaeM HaOIOfeHMA Tak, Kak eCJIN 
bI BCe OHH ObIM PaBHOTOUHbI; ITO MPHBOANT K TOUCUHOM NG ee =, non- 
T ay = 0 
as KoTOpy!o B ~opmyvly Aaa H, nonyaaem H = ||,|| =1G (AA) A’ (L—A’) 
<ak wu B (1), mpumucpiBaHve BepxHero uHyeKca T MmpeppalijaeT AaHHy!o MaT- 
“ly B TpaHCMOHupoBaHHyto); MyCTb 


) : (a) (a0) (0) rx ik L@ AY) . AE) 32 a [vv], 
[ou], = min (LS — Ae” — Aa) (Le — =), s,=——, 
| 


n,—m 


C, = G(ATA)2 (A)? A®(ATA2GT, M=CyStin +... + Crsrttr 


* Tak HagbiBaeTCA mpoOsema UCIbITaHHA THMOTe3bI O PaBeHCTBE CpeAHUX ABYX HOP- 


4—6 
ANbHBIX NOMYMAUMH, KOTAa OTHOMWeHHe HX WHCHepCcHu HeH3BeCcTHO (~~). 
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llj,..»-,Up— BEUIECTBEHHBIe [epeMeHHble; MOMHMO 9TOFO, 3a0eran oe 
Biepel, MOs102KHM 


N=D,uy4,+...-+D,u,, D, = Cz0%, T st= 


(cee 
a p ; 


| M | “0 


HYJIMK BCIOLY Aalee O3HaUaeT, YTO COOTBETCTBYIONIMe (byHKILMU BbIMHCJIAIOTC! 
B TOUKe Uy=Ug=... =U;=1; Tora HYXKHbIM BbIPaKeHHeM 6yne 
ee ytd te 
(H — H) M,* (H — 8). ; i ) 
B npegzene npu min, = n—>oco HalijenHad BeMUMHa MMeeT X°-pacmpene 
a 
jeHue c k crenleHamMu cBOGOgbI — ObicTpoTa cxoquMocTu nopayKa 1/n. Ho am 
IIpesesIbHOe yTBeEPKeHHe MOXKeET OpITb PasBUTO CJIeAYIOUMM o6pa30m. 
Teopema 1. J[ua «sw60z0 NnamypanrcHoeo gq cyiwecmeyem yHKYU. 
2: 
Vi, Si, «.-~5 57), C0, maran, amo 


P|H— F)iay (AYR VG (esi Sr = 


20e y2—cayuatinan eenuuuna, UmerolaA y°-pacnpedeneHue c R cmenenam 
ceob0dw |Rg|<C/n? u Koncmanma C =C(r, m). 

JlokasatesbcTBO TeopeMbI 1 onMpaeTCA Ha He€3aBHCHMOCTb B COBOKYMHOCT. 
BeIMUHH Y1,--+5 Ver Sir+++»S7 HW BOSMOXKHOCTh OOOOWeHHA M yTOUHeHHA yuo 
MAHYTOrO BblINe no_Xoqa A. Bamba, a TakxXe Ha BO3MOXHOCTh OOOOMeHU: 
pa3soxenni Yanwa (’). JloKasateberBy comyTcTByeT cnoco6 nocwJleqoBaTeJIb 


HOrO onpejesienua dyHKuuH Vz B Bue KOHCUHIX PAOB MO cTeMeHAM a 
a 

a=1,...,7. OqHako c pocToM g MX BbIUMCJIeHHe OYeHb ObICTPO ycuOmKHAeTCA 

CnenyeT oco6o noquepKHyTb aOcOJOTHbIM XapakTep KOHCTaHTHI C mo OTHU 


WeHHIO K JIOObIM JaHHbIM 3af,auv, KpOMe f UH Mm, B YaCTHOCTH MO OTHOILeHHE 


K TOYHOCTAM o?,..., 9%. YKaxkeM COOOpaxKeHAA, C MOMOLIbIO KOTOPbIX STOT (hak 
MOKeT ObITb BbIBeEH. 
Ilyctb N*D,=Qa, @=1,...,7. Botgenum kanacc & matTpuul, onycKa 
a i is 
fOWMX MpepctaBsienue Qe,...Qa,No Qz,.-- Qe, THE Gy, -.- 40s; Biv neee 
KakHe-TO HOMepa M3 MHOXecTBa (l,. ..,7). 
Jlemma 1. JI pouseodnaa 
ah 4 —yyT yo ly 
— {mre ™% dy... dye}, ADO, 
du;*.. . Ou, |N] T 
Y Nee ce 


eCiNb KOHE4HAA CYMMQA, COCMABACHHAA U3 eblpareNUti Buda 


uf aes I al 
ae \ W(Yie. > oe due. die 


y yoy; c 


YMHOMEHHOLX HA HeKOMMOPble NOCMMOAHHbLE “UCAQ. 


@O(Y) u W(Y)—.«m6o npouspezenua KoneuHoro uncAa KBapaTHuHbl 
(popM c MaTpHiamu v3 Ksacca &, mH6o 1. 


Bosbmem / Touek (uj;,..., Wir) TAK, 4TOOI |Uja—1])<8<1;i= By ity Se 
Te 
a= 1,...,r; cocrapum / matpuy N; = > Dytia Wi paccMoTpuM dopmy 
a=1 


K (x, x) = X'NNT'Da NiiDa_, Ne PDs Na aN Ks 


%,-+.+,%;—-KaKHe-TO HOMepa M3 MHOx«KecTBa (1,...,7). 
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Hares s Hmeem mecmo oyenka |K (x, x)|<a-X™N)X u Koxcmanma 
a(l, m, 8). 


Kpome Toro, ecJIm mepemeHHbie Si,++.,S2 PyHKUM-KoopdulvenToB np 


4 
eHAX ior oe V 3aMeHHTh Ha o2u,, TO HOBbIe (YHKUMM OT Uy, ... , U, 


Ay orpanuennt aOcOJMOTHOH (Mpwv aHHbIxX r u m) TOCTOAHHOM, YyMHO- 
HOM Ha H€KOTOpylO CTemeHb ucwia c. Tak 2Ke orpaHuueHbl B OKpeCTHOCTH 
| os GG Lats ns Py WAX WACTHRIC IIPOMSBOJHbIe H YaCTHbIe MpOu3BOJ- 
NI /| Nol. 
Teopema | oka3plBaeTca mouesHOH jua «npHOuIMxKeHHOrO» JOBEpUTeIbHOTO 
-HuBaHHA BeKTOpa H. 
_ Alma sroro s3ameTumM, 4To co6sirne (H —H)’ Mz" (H—H) <V, pap- 
WJIbHO HaKPbITHIO 3JIJIMTICOH OM (Z —H)'M, \(Z—H) =V,, re. 2 
a =(||2:]— BekTop Tekymux KoopauHaT Heu3BecTHOH TouKU Z = H. IIpu- 
eM Be TeOPeMbI, MOFyllve HMeTb MpakTHyecKoe MpHMenHenne. 

r if 


Por 


e i 6 Se 
(1, — m) (tg — m) 


Teopema 2s All ferro » 


Cie a, B=1 


bcoouo 
(Z— H)' My (2 —H) =c(1 +p +p) 
cpoleaem mouxy Z=H c 6epoamnocmotio 1—s = P (y,,<c)+Rs u 
laa 
B teopemMe 2 ©— JOBePHTeJIbHbI yPOBeHb U 
ye a Ti — 0 Ta; 
tap = <4 Pa Pp — Pr bin BUR? 

+ 204; — bap by1) (Ta Tape + Tp T ag) + 

(3b, +b: 63 — bry + = Sapbio) Ta Tp Tap + (b2—bis + ie bis) Tatpe — 
— (br + Bis) T2p + (801 + 32 + baby + 4Dabs + 

| TB Bee Dolla hes ces an ae 
— & (15 by + 81 By + babs + by — 5 Bap be) T2T3 — 


F (ba + babs + O12 — 2 Bap O10) Tar Tor + Sap {(01 + bids — 65) Ts — 
4 
— (2Babs + 4b, + 2s} b,) Te Tar + (402-5 bs) Te — 2pa} 


i 
Komnaxruoli dopmysbl yvid ompegetenua 30 KOMMOHeHT BeKTOpa-cToulOla 
= ||-0;|| He umeeTca, UTO OODACHAeCTCA FPOMO3AKOCTHIO ynoTpe6JIfeMbIX pH 
a3aTeJIbCTBe pa3ioxeHH. Bo BCAKOM CJIyyae, 


B= | bis fe, Iss fa|! 3 r, 


fik(& + 2)...(R + 2i—2) =O, 


Pare nh 4 0. Aa 5. 1 D. gby ed 
) ieee W oamte On ecea kor 4 mel 5 —2—1 1 
7 ho oe0- 00010 1S 26. 4)2-45 | % =e 3g 
HMOLOnEOn MEO .0- 000° 2105 45 =tooet 
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Teopema 3. Jaauncoud 
% 


(Z—H)? M53 (Z — Macfi+y Bo + (Olea eel 
Hakpeleaem mouy Z =H c 6epoamnocmero 1—e=P (ye*<e c) +R, 
| Rs <= m) 


Jlopeputesbubie 3uiMmcoumbl, nocrpoenupie IO. B. JlMHHuKoM B cyJly4a 
W3BECTHBIX BeCOB HaGuofenul (3), ocHoBaHbl Ha F-pacnpefenenun Wututepe 
Bee Hallld TeOpeMbI Tak2ke MOryT ObITb OCHOBAaHbI Ha 3TOM paclipeeJeHHH. H 
pH mepexoge kK F-pacnpezenennio Puiuepa OObeM BbIUNCIIeEHMK He coKpalllae: 
Cs; OCTACTCA HeBbIACHEHHBIM HM BOMpoc O CpaBHeHHM ammlpoKCHMallMH x>-pat 
mpeyqesenvemM c annpokcumauvelt F-pacnpeyeenuem. ITlostomy mpouuuiocTpi 
pyeM BO38MO%KHOCTb MpumMenenua F eee JIMUIb Ha 4YaCTHOM CJlyyat 


Teopema 4. CEOUL i= 
a 
r= Se Se Se, SY Tose aie ee 
“eB a+ B 
Jaauncoud , 
Er — an aE 
(Z —H)™M,-1(Z — Hf) =e[1+—2. +@tpal 
Hakpoleaem mouky Z= Hc pa eta 
ce. m) 


l—e= Fy, n—m(— 


Cyenaem oOulve 3ameyuaHHa. 
Jloka3aTeslbcTBO TeopeMbI | HY2KAaeTCH TOJIbKO B TOM, YTOObI KOMMOHE! 


TbI aHHOrO CJlyuatHoro BeKTopa & (E 2=&) cocTossM B HOPMaJIbHOH KO] 
pesIALMH C MaTpHleH BTOpbIX MOMeHTOB Bua Fyo,2+...+ F,o,? (Fy,.. 
...,F, MOOKUTeIbHO DHDey peuEy; rye NWapamerppl o% MOMyCKaloT OLeHE 
Sa, pacnpefesenupie Kak og Xe 2 /ka (y Hac poh k, urpaeT ng— m), mp: 
YeM BesHUMHEI §,...,€m, Strese) St H€3ABMCHMBI B COBOK yNHOCTH. 

Ecau specth H= GE u H=G& (C,=GF,G"), To ccopmMyupoBaHHe 
TeOpeMbI OCTAHYTCA CMpaBeVIMBLIMM B 3THX GCovlee OOMIMX MpesMonoxKeHuA 

Teopemy | MOXxHO HCNOJb30BaTb JIA MCHbITAHHA NOOOM MpocToH runoT 
3bI OTHOCHTeJIbHO H, B YaCTHOCTH THIOTe3bl O PaBeHCTBe JaHHOMY 4HCJ 
BCeX (HJIM HEKOTOPbIX) 9JIeEMeHTOB £,,...,&m. Takum OO6pa30M, M3JI0%KeHH 
BbILMe MOMKET PaCCMaTPMBATbCA Kak OOOOMIeHHe MpoG6semE! Bepenca — Outey 
MW MpHOuMKeHHOe pellieHHe STOH MpoOeMbl. 

Hakonell, ecTeCTBeHHO BbIZBHHYTb 3afauy  pasbickaHHa (PyHKUI 
V (Cc, Si, ..., 8+), YROBMETBOPAIONel YcuOBHIO 

P((H—H)" Mo’ (H— H) <V(,si,.. +, 87)] = P (xk <0). 

Bonpoc oO cyliecTBoBaHuH Tako (byHKIMH OTK pbIT. He joka3aHo axe c 
I€CTBOBaHHE «TOUHOTO) peleHHA KJiaccHyecKoH mpo6sembt Beperca — ® 
tmepa ((*) aeT copMambHoe pelleHve, Maso OOaBsaeT u (?)). 

Bpipaxkaio Oslarogappoctp A. H. Koumoroposy 3a PA COBETOB H yKas 


HUH m0 NOBORY. HaCTOAMeH 3aMeTKH JlaJIbHeMIMen padorTbi Hal 3aTPOHYyT 
TeMaTHKOH. 


JlenHurpaycKui rocylapcTBeHHbIi yHABepcHTer Tloctynuso 
um. A. A. )Knanosa 3 VII 1959 


UMTHMPOBAHHASA JIMTEPATYPA 


170. B. JiMuuu x, Metox Haumenbumx KBaApaTOB HU OCHOBLI MATeMaTHKO-CTaTUCTH 
Ckol TeopHu o6pa6oTKu Ha6monennii, 1958. * A. Wald, Selected Papers in Statistics < 
Probability, N. Y., 1955. 310. B. Jiuuuyk, Teopus BepOATH. H €€ MpHMeHeH., 
B. 3 (1957). 4 W. U. Be hrens, Landwirtsch. Jahrb.. 68, 807 (1929). © R. A. Fi shi 
Ann. Eugenics, 6, 391 (1935); 9, 174 (1939); 11, 141 (1941). ®R. A. Fisher, A 
Math. Statistics, 10, 383 (1940): Gs? "sai is Welch, Biometrica, 34, 28 (1947). 
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Horuann Akanemun Hayk CCCP 
1960. Tom 130, N 4 


| rFHIHPOMEXAHHKA 


A. M. KOTJIAP 


Ob ANMPOKCHMAUMH YPABHEHHS PEAHOJIBICA 
(ITpedcmaeaeno akademuxom JI. H. Cedoseim 19 VIII 1959) 


Pemtenne Pa3sJIMUHbIX THA POMexaHHdeckux 3ayayu NpHBOAHT K YPpaBHeHHtO 
SOa aecOP a ky OL ANOR \ oe 
ae (Oar) thay (Caz) =O. ” 


e P = P(x, y) —uckomaa dynkuna, Q—sanannas tbyHKiua, Yacro ofHOrO 
peMeHuHoro, Q = Q(x). K uncay Takux 3alau OTHOCATCA 3aa4uH, CBASAHHBIC 
TeOpHel MIOCKHX JBYXKeHHH UfeabHoro rasa (2), c Teopuvel dumbTpaunn (7), 
THApOAMHaMUWyecKOH TeopHeH cMa3KH (?), B KOTOPpOH, B YaCTHOCTH ypaBHe- 
ue (1) H3BecTHO KaK ypaBHeHve Peitnosbsca. 

OMH H3 MeTOJOB pelieHHA KpaeBbIX 3ayay AIA ypaBHeHua (1) cocTouT B an- 
pokcumalluu Kospuluenta Q(x) sTorO ypaBHeHuA Tako yHKWHel, MPH Ko- 
pow pellenua ypaBHeHna (1) BhIpaxalorca yvepe3 pelleHHA Oovslee Mpoctoro 
|PaBHenuA, OG/aslaioulero TeM CBOMCTBOM, UTO ist Hero NOcTaBeHHad KpaeBaa 
flaua peliaetca B atptbeKTHBHOM (B 4YaCTHOCTH B 3aMKHYTOH) dope (?,*,°). 
OCKOJIbKY H3JlaraeMbId HWKe MeTOL NMOJIy4YeHHA YKa3aHHbIX alMpOKCHMk- 
)yIoulHx PyHKUMH NpHroseH u WIA ypaBHeHH runepOowMyecKOro THNA, B Wasb- 
feHINeM pacCMaTpHBaeTcA ypaBHeHHe (HHDeKChI X U y 3J\eCb H HWKe O3HAYaloT 
\udbcbepeHUMpOBaHHe MO COOTBETCTBYIOMeH MepeMeHHOH) 


QA P+ 20'P7= 0," (A = Pruett Puy, (1’) 


(Ox ecTBeHHOe B CJIyY¥ae eFO SJJIMMTHYHOCTH ypaBHeHHt0 (1). 
| o , 
PaccmMoTpuM focJleqOBaTeJIbHOCTh ypaBHeHui Tua (1’) 


Oe Pasta2Ox (Pd a= 0, ki=10, 1,2, (1") 
yrmuaromuxcn Koappuiventamu Qp, (x). IIpeo6pasyem ypaBuenna (1”) noz- 
(ele Un=QePe K BULY iu... Pes 
| Aue =faus, fe = Qe Qe (2) 


| JMpeqnonoxum, uro mp momoniH mpec6pasoBaHHA, HCHOJIb3OBaHHOrO elle 
Map6y (°) 
: Up = Az (X) Una + (Ue—-1 )es (3) 


ls XOTHM pHBecTH pelleHve Mocwelyiomjero YypaBHeHHA (2) K pellennto 
pesbIyuLero 
Aug = fea Ue - (2') 


Torna, noycTaBras (3) B (2) c yyeTom (2’), MloulyuaeM JIMHeHHOe OAHOpPOAHOe 
ypaBHenue nepporo MopAaKa WIA Up—y, KOTOPOe 6yeT YAOBJETBOPATLCA TPH 
060% Up,—y, CCM MoNO%KUTb eFO KOSPPMUMEHTHI PaBHBIMM HyJO, T. €. CJM 
MOJIOXKUTb 

AL! Grer— fy) Arb fa = 0; 240+ fhe = 0. (4) 


At 


Tloncrapaaa fp_1—/x us BTOporo cooTHomeHua (4) B MepBoe u WHTer pH- 
pya O2WH pa3, npuxoguM K ypaBHenwio PuKKaTu fiat Az, KOTOpoe, eCJIM 
BBeCcTH BMeCTO Ag (PYHKILMIO Up 


An = —(In vz)’, (5) 


CBOJMTCA K JIMHeMHOMY ypaBHeHHIO BTOporo MOpsAyKa (Cy—MpovsBoJIbHaA 0- 
CTOAHHAS) 


Up = (fr—1 + Ck) Un. (6) 

TIpu stom f, HU Qz, KaK HETPYHO MIpOBepHTh, CBAZAHbI C Uy COOTHOLICHHAMH 
fe = Ue (Ue )” —Ce; (7) 
Qh = [Uz (Un )” —Cel Qe, (8) 


M ecu HOAcTaBUTh f[p—1, Olpeyemsemy!o paBeHcTBoM (7), B ypaBHeHue (6), 
TO OHO TIpHBeyeTcA K Buy 


” =l 

Un = [Ue (Ue—1)” + Ch —Ch—1] Un. (6’) 

3ameTum Tenepp (°,*), TO eCIM HaleHbl Ba PpellleHuA Y, WU Yo ypaBHe- 
Hun y” =[f(x)-+a]y, cooTBeTcTByIOllMe JBYM Pa3JIMYHbIM 3HaYeHHAM Q, HU 


Ay MOCTOAHHOH a (a,=-Q2), TO pellieHveM ypaBHeHHA 2” = [y, (Yy—!)” + a,g— 
—a,|z OyneT 2 = 9, (Y2y;,_)’. Tipumenas 9T0 npaBuno K ypaBHeHmio (6’) u 
ypaBHeHHio, aHaiorMuHomy (6): 
Up—1 = (fr—e + Ch-1) Ver, (6”) 
nowry4aeM 
4 ail 
Uk = Ue—1 (Ue—-1 Vea)’, (9) 
rye vepes Up, OOO3HAUeHO pellienue ypaBHenun (6”), CooTBeTCTBYTOIee 3a- 
MeHe B HEM Cp_, Ha Cy. I]pumMenasa STOT Ke pe3sybTaT K ypaBHeHHAM (6) u 
u (8), nlomyuaem 
—t 
Qk = Up (Vk Ve)’, 
Tye YePe3 Veg OOOZHAUEHO PellieHHe ypaBHeHHA (6), cooTBeTcTByrollee Cc, = 0. 
Tak Kak cpaBHeHue (6’) u (8) NoKa3bIBaeT, 4TO Ugg = Qp_4, TO 
il 
Qn = Up (Qr-1 U2)’. (10) 


Ecau Tenlepb OcyllecTBATb jMdcepeniupoBanve, yKa3aHHOe B (bopmyvlax 
(9) — (10), u Bocnomb30BaTbca cooTHOIeHveM (5), TO peKyppeHTHbIe cbopmy- 
JIbl JIA Up H Qe OKOHYATebHO Mepenuitytcea Tak (Rk > 2): 


De = Und bp Apes Ue Ob On Oe Oe (11) 
MpH4eM UV, HaXOJMTCA 43 ypaBHeHua (6) 
01 — (fo ++ Cy) v1 = 0, (12) 


a Q, us (11) c yuetom, 4TO Q, = V4. 

Kak BHXMM, ecJIM Mp BHOpanHom fy (HM Q,) MbI CyMeeM pelINTh ypaB- 
HeHne (12), TO sTHM oOMpenemuTcA (pH NomoUIM OAHOL TOMDKO onepallun 
AucbpepeHiMpoBaHHA) MOcMeNOBaTebHOCTh KoappulveHToB Q; (x) ypaBHeHHii 
(1"), pellleHHA KOTOPbIX BbIpaxkalOTCH uepes peleHud YypaBHeHUA (3aMeHaa 
Uy Ha ®) 

AD =p. (13) 

Orcioqa cneqyeT, ¥TO Koapuunent Q, (um fo) HOU2KeH ObITh BbIOPaH H3 
YCOBUA Pa3pelNMMOCTH Kak ypaBHeHHA (12), Tak uM COOTBeTCTBy!oOlleH Kpae- 
BOM 2aauH Ja ypaBHeHua (13). 
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Heo6xogumo mojuepKHyTb, uTO pekyppeHTHBIe opMysBI (11) cnpapeyau- 
al TOJIbKO MPH BbINOJIHEHHH JByX YCJIOBHM: Cp] Cry WU Cp=-0. Ecam me wa 
AKOM-JIMOO Ware BbIYHCJieHHH MOMOXKUTh Cp = Cp_1 WIM Cp = 0, TO, Kak cule- 
yer us (6’) u (8), cooTBeTcTBeHHO NowyuuM Apyrue @opmysb A Up U Qe 
k> Br» Yr, 52— MPOUSBOJIbHbIe MOCTOAHHBIe): 


Up = vet( oe Bx \ Un-4 dx), Qr= Up? (1 aor \ vk dx). (ki?) 


B wacTHOcTH, MpH Cy = Cry =0 o6e dopmyanr (11’) umetor cusy, u TO- 
1a Ue = OL tert. &: 

| Qe = Qn (te + de) Qk dx). Peal ilse 
KomOunupys pekyppeHTHbie dopmysnt (11), (11’), (11"), moxHo pacum- 
HTb Kslacc KOaPUUMeHTOB Qz (x), MPH KOTOPHIX PellieHHaA ypaBHeHuli (1”) 
yiM (2) BbIpaxaloTcA yepes pelieHHA ypaBHeHus (13). Murepecuo oTmeTuTs, 
o dopmywia (11”), coorBeTcTBylollad B M31araeMOM MeTO,e YaCTHOMy csy4alo 
+= Cr_1=0, coBnagaer c copmynol, nomyyuenHoi 1O. B. Pyyuespim (°) 
yruM lytTem,. 

XOTA peKyppeHTHbIe copmys! (11) —(12) u no3sBonmoT npHHuMnMabHO 
IP€WeHTb NOCeLOBATeIbHOCTh CyYHKUHH Qz(X), MPH KOTOPbIX pelleHua 
paBHenHit (1”) uu (2) BhipaxkaloTcA Yepe3 pelieHua ypaBHeHua (13), ofHaKO 
aKTHYeCKOe HX HCNOJb30BaHHe y2Ke pH k=2 cBA3aHO C BeCbMa TpOMO- 
MKMMM BbIKIaiKaMu, 3aTpyHAIOWMMM UX MpHMeHeHue. IlostTomy mpeyctas- 
e€T HHTepec MpHBeCTH yKa3aHHble COpMyvJIbl K TaKOMY BUY, KOTOPbI He 
JIbKO OOserun Obl BLIUNCIeHHe PYHKUMH Q,(x), HO MH NO3BOMMI Obl, He BbI- 
CAAA STAX (PyYHKUMH, CyYIHTb O HeEKOTOPbIX UX CBOMCTBaX (MepHOAMYHOCTH, 
actipefmesieHve HyJieH, OcOOeHHOCTeH HU Mp.). 

Bynem o603HayaTb Yepes Wy pellieHve (OOmlee HM YacTHOe) ypaBHeHHa 


w" = (fo + ov) w, (14) 
ie Cy—nocTosuHad. Tora, mocseqopatTesbHO BbINMCLIBad dopmyay (9) qua 
= 2,3,... 4 3ameuaa, urono (6) u (i4) vy = @,, MpHAeM K TaKkOH Teo- 
eMe: 

Teopema 1. Bcskoe pewenue vp ypaeNenuA, npunadrencatueeo nocae- 
oeamenoHocmu (6'), 6biIPasICaeMcA 4ePe3 PEWEHUA Wy, W2,...,We YpabHeHUA 
), COOMBEMICMBYIOLILE PABAUYHOLM SHALEHUAM Cy,Co,...5Ce NOCMOAHHOU Cy, 
NCOYIOUUM OOPA30M: 


rd 


vp = DeDei; | ee ee (15) 


k — Onpedenumeno Bponckoeo, cocmaenennoltl us MYHKYUU Wy, W,.... Wp. 
Teopema | wMeeT CaMOCTOATeJIbHbIM HHTepec, Tak KaK OHA, o606ulaa 
BBeCTHbI pesysbTaT, UpHBe_eHHbI B MoHOrpaduu Japoy (°,*), nosBouser, 
IWHyA MpOMexYyTOUHbIe BbIKMaIKH, HaliTH pellleHHe Oosee CO%KHOTO ypaBHe- 
[vA NO pelleHHaM ypaBHeHua Govlee mpoctoro. Ee MO%xKHO Takxe UCMOVIb- 
jOBaTb JWIA ANMpOKCHMallMH OObIKHOBeCHHBIX YypaBHeHMM BTOporoO NoOpsAyKa C 
‘epeMeHHBIMH KOd*PpHUNeHTAaMH. : 
O6o3HauuM Tenepb uepes Deo onpesemuTeb BpoxcKoro, COCTaBJeHHbIM 
3 (yHKUMH Wy, Wo,.-.,Wr—1, Weo, THC Wro— PelleHHe ypaBHeHHA (14), 
OOTBeTCTByrolllee Ce = 0. Tora, 3aMeuad, TO Qr—1 = Uro, Y4NTHIBaA (15) 
BbIpaxkad pH momouu (3) w cooTHOWeHAA Pr = Ue / Q, pemeHue Pz ypaB- 
jenna (1”) uepes pemleHve P,-1 aHaMOrMYHOrO ypaBHeHHA, NPHXOAMM K Cyle- 
ylouleH OCHOBHOM TeOpeMme: 
Teopema 2. [pu Koagpuyuenme ypaeHenun (1) 


Open 2D a5 Deen i)! On hae > (16) 
Owee pewenue amozo ypaeHeHUus BolpadicaemcA “Epes obwee peilenue ypaene- 
ua AD =f, npu nomowu pexyppenmnou dopmy Aol 


Ppa= Pie + Qe a Qe (Prize, R= 3,4,.--; (17) 
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npuiem . 
P,=Q (A,P+®,), A, = — (In w)’. (18) 


Onupasich Ha Teopemy 2, merkO cCOpMyJMpoBaTb aHaJIOrHYHy!O NO xXa~ 
pakTepy TeopeMy H JWiA ypaBHeHusA soOoro Apyroro THIa, CBA3b KOTOPOrO 
cC ypaBHeHvem (1) u3BecTHa (HaNpHMep, AIA ypaBHeHHA TuMNAa (2)). 

3aMeTHM, YTO CCJIM MCXOLMTb M3 ypaBHeHua Jlamaca, TO COOTBETCTBYeT 
fo =0, To pemeHHA We, ypaBHeHua (14) OyayT MMeTb BUL Wr = A+ 
+bx, rye a, 6—mMpon3BombHble YIOCTOAHHbIe, HW B 9TOM CiyYae B 
nocyieqHeM cTomOue onpenenutena Dz TOJIbKO MepBble Ba 3/IeMeHTa MOryT 
ObITb OTJHUHbI OT HyJA. 

O6paTuMcs Telepb K PpacCMOTpeHHIO AByX MpHMepOB, CBASAHHBIX C rHJ- 
powuHamuueckoi TeopHeH cma3KH. IlocTaBuM 3afady OTbICKaTb Take MepHo- 
muueckve HM HempepbIBHble KoIPpHuUMeHTH! Q(x) ypaBHeHua (1), IpH KOTOPbIX 
pelleHHe S3TOrO ypaBHeHMA BbIpaxkas0cb Obl Yepes pewieHHe ypaBHenna AD =0. 
Tlonaraa f, = 0, cy = — my”, @, = cos (14% + 11), Weg =a, TO Popmysie (16) 
HaxOJHM 


Qi = Dy, Dy* = ay tg (1, x+ m). 

Auasoruunoe BbIpaxkeHue Oblmo momyueHo uHbIM Metogom [. A. Hom6pos- 
cKuM (4) H MCMOb30BaHO HM Jia acpPeKTHBHOrO pellleHHA MHOrHX 3aau 
TeODMM MJIOCKUX IBY2xKeHHH ujeanbuoro raza. TIlockonmbky KoadpuynextT Qy 
MMeeT pa3pbiBbl, BbIUMCIUM Q,. Tlonaran fy = 0, cy = — Micg = — mM}, W,= 
= COS M4X, Wy = COSMyX, Wz) = Ag U BHOBb UcNomb3ya (16), nomyyaem 


Q.= Ds, Dz * = aa(kz tg t — tg kp t) (Ra tg Rot — tg t)+, 


rye NOOKeHO m,—kym,, mx—t. Ilpocroe uccneqopanue dyHKuMH Qe 
moka3pipaeT, uTo mpu kz, =(N-+ 1)/N, rae N—natypambHoe uucs0, Ona 
HelpepbiBHa HW OOslaqaeT NepHowMueCKHMU HyJIAMM BTOporo NopsyKa. B ya- 
cTHocTH, nph N=1 (kg= 2), m,="/, Nomyyaem (yHKWHIO 


Qo —= a(l a octp" a es ae 
KOTOpad Obla ficlOMb30BaHa B paOoTe aBTopa (’) AIA pellleHHA 3aylaun IC 


onpeevIeHHIO NOJIA aBJIGHHA B IWMJIMHPMYeCKOM MNOMMANHHKe C NpPHHYM- 
TeJIbHOH Mosauen CMa3KH. 


Haxonen, ecau nonoxutTh fy =0, c, = + mj, w, = sh (mx + ny), We= 
==(h,\ 210 


Q, = De, Digs = ay cth (114X =. ii). 
Tepexona 3ecb K cibepHueckHM KoopaHHatam (0,¢~) Mp MOMOLIH CcOOT 
HomeHHh 6 = Intg?/,0, y=o(*), momyyaem PyHKUHIO 


h= QT 1K (Mp teat) (tee 


KOTOpaH MOKeT ObITh HCHOMb3OBAHA VIA PeleHHA 3aqauM MO onpeseneHuK 
MOA aBleHHA B CPepHyeckoM nosuMnmHuKe (1°), TaK Kak 9Ta CyHKUAA Mpt 
HajviexkalleM BbIOope nocTosHHbIxX K,M,m (BBeMeCHHbIX BMECTO Q, Mj, Ny 
OM3Ka K 3a30py A yNoMaHyToro NOsWMNHNKa. 


MockoscKHii aBHalHOuHblit HHCTUTYT Tlocrynuso 
uM. Cepro OpmKoHuKngse 2 VI 1959, 


WHTHPOBAHHAS JIMTEPATYPA 


‘ + JI. HW. Cegos, TJnockwe sagaun rugpoqunamuKu u aspoquHamuKn, 195( 
P.M. Hacbrp os. Mss. pric. yue6u. 3aB., Marematuxa, Ne | (1958). ®? H.A-Caesxuy 
J{MuamMuka BaASKO HecKHMaemoH wxuAKocTH, 1955. 4 T. A. Tom6poscKu ii, JAF 
103, Ne 1 (1955). 5 10. B. Pygzunes, Onpu6nmxKeHHOM “NTerpupoBaHHu ypaBHeHH ras 
BOH JMHAaMHKU. COopH. nog peg. JI. HM. Ceqopa, Teopetuueckan rugpomexanuka, Ne 16, ps. | 
Loe °G. Darboux, Lecons sur la théorie générale des surfaces, 2, Paris, 188 
: 9.Kamxke, Cnpapounuk m0 O6bIKHOBeHHEIM WudpepewyvabHBIM ypaBHeHusm, 195. 
A.M.'Kotaap, JAH, 127, Nel (1959). JLT. Jlot#uaacKkun, Vlotoce 
nauanuy. Tp. Jlenuurpagex. nomutexu. uuct., Ne 198, Texuwueckaa rugqpomexaHuKk. 
1959. 10 A. M. Kotas p, Uss. AH CCCP, Mex. u maumuuoctp., Ne6 (1959). 
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Jlokaann Axkazemun Hayk CCCP 
1960. Tom 130, M1 


ACTPOHOMH! 


_9..K. TEPJIMHE uw J. K. JIEBCKHH 


KOCMHYECKHM BO3PACT CHXOTE-AJIMHCKOrO METEOPHTA 


(ITpedcmaeaeno axademuxom A. A. Tloakanoeem 11 II] 1959) 


Hapsly ¢ BaxkHOCTbIO H3yYeHHA CTaOHJIbHEIX MpOAYKTOB peaKUHH BBICOKO- 
HepreTHYHbIX KOCMHYECKUX YaCTHI C BeLLeECTBOM MeTeOpHTOB, He MeHbILH HH- 
Irepec NpelcTaBeT UCCeqOBaHHe COep2KaHUA BOSHUKINIMX B MeTeOpuTaX palHo- 
‘AKTHBHBIX ep. Kpome caMocTosTesbHOrO MHTepeca, Onpelesenue cosepKaHuA 
(PAQMOAKTHBHBIX H3OTONOB NOSBOJIACT OWCHHTb KOCMHYeCKHM BO3pacT MeTeO- 
joura, T. €. BDeMA CYIeCCTBOBAHHA MeTeOpHTa KaK H30/IMPOBaHHOFO OCKOJIKa He- 
fOecHoro Teva. STOT BOSPacT, OYEBHAHO, JOJ2KEH OTMMUATbCA OT BOSPacTa, ONpe- 
HAeNeHHOrO MO OTHOIIeHHIO H30TONOB CBHHIa WIM 0 OTHOWMeHHIO A*9/K*, Ko- 


Topbile Jaror HOO BO3pacT MeTeO- 


is 


PUTHOrO BelllecTBa, HOO Bpema, Ta6auna 14 
MpoTeKiuee C MOMeHTA MocweqHero 

W3MeHeHHA (MeTaMopcbH3Ma) Me- — Panwoax- |Bee o6pac- pat 
jTeopura, ee Ea) eo : 

|  Llenbio HacToseH  padorTni 

ABIANOCb W3y4eHHe coOlepxKannAa | 

paylMoakTHBHbIx H30TONOB H? u A®® H3 110,0 | (2,4-40,4)- | (2,8+0,4)- 
B Cuxote-AJMHCKOM MeTeopuTe. 40-2 40-2 
EctecrseHHo, 4TO AIA ycnellHo- I (870010 | OTe Ale IG Bae ae 
TO OMpefeleHHaA cosepxanua H? ae Sa 
\u A®® Heo6xo2MMO MMeTb HeaBHO * @—MpuBeseHO K MOMeHTY MayeHHA MeTeo- 


| BbIMaBLIMe MeTeCOPHTbI. STO ycJiO- pura, 6 —nocse BBeqeHHA MONpaBKM Ha KOHIe- 
|Bue B MepBylo O4epemb KacaeTca Bble morepu (?). 
|TPHTHA, H3-3a CPpaBHHTeJIbHO KO- : 
|poTKoro Mepwogza nomypacnana. Jia w3MepeHHA HH3KHX AKTMBHOCTeH, KO- 
| TOpbIX MOXKHO OblIO ORUAaTb, Oblia COOpana cueTHaA ycTaHOBKa, OO/afaloulaTr 
lcpapuuTenbHo HeOobUIMM (oHOM. CHHMxKeHHe ecTeCTBeHHOrO (OHA B HCHOWIb- 
3OBaBlleMcaA Jia cueta cueTuuKke Tetirepa — Miousepa Jocturasocb MpHMeHe- 
HMeM CTaJIbHOH 9KpaHHpoBKU ToOMMHOH 15—25 cM H KOWbla CYeTUHKOB, 
BKJIOYCHHBIX B CXeMy antucoBnagzenuit. Tleppoe wcKMo4aIo MsaArKYIO KOMMO- 
|HeHTy, BTOpoe — xKecTKyI0 KOMMOHeHTy KocMMYecKHX sJy4eli. I]pumenenne 
YyxKa3aHHbIX Mep NO3BOMIO CHU3HTb (oH c 360 Jo 10 umn/mMuH. JleTasibHoe 
omucaHve cueTHOH yCTaHOBKH HM MeTOAMKH OMpiTa OyAeT HaHO B Apyrom Mecte. 

B ra61. 1 npupegenb pesybTaTbl u3MepeHHH. [Ina BbINMCIeHHA BpeMeHH 
o6y4eHua 43 O6uero KomuuectBa He*, papnoro 1,7-10-° cm?/r., HeoOxoHMO 
|HCKJIOUHTb TY YaCTb, KOTOPaA B peakIlMAX TlyOoKorO pacilenieHnA NOABIA- 
leTcad HenocpeycTBeHHo B cpopme He®. Panee, Ha OCHOBAHMM TeOpHy acniapeHHs 
NpHHUMaJOcb, 4TO BbIxoA H* mpeBbllaeT BbIxod Aep He’, nputem He?/H? = 
=0,3—0,7. OgHako skcnepHMeHTaJIbHble AaHHble, NOJYYeHHbIe MNpH oouly4e- 
HMM 2K@JICSHBIX MHIWeHeH mpoToHamu c 9Heprueli 3-10° Mas, npuBo_saT kK 
pemMuvHe He°/H® = 2,4 (°). 

Vcnomp3ya HaliqeHHyto Ha OlbiTe BeIMYMHy AA He?/H?, MoxkHO paccuHTaTb 
KomHyecTBo He3, pasnoe 1,3-10%% at/r, koTOpoe NoulyyaeTca 3a CueT paciaa 
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tputua. Tlomp3yacb nociequeil BeEMYMHOH M CKOpocTbiO pacnala TpuTHs (T. €. 
CKOpocTbio OOpa30BaHHA MOC/e yCTaHOBCHHA PaBHOBeCHA), MOXKHO BLIYHCIHTE 
BpeMa OGMyYeHUA WIM KOCMHMYecKU BospacT MeTeoputa (900 + 200) 10° ner, 

Pacuet o6ulero KouIMuecTBa pacnaBlunxca agep A®® Gonee cnoxkex. IIpoaqyKTOM 
pacnaga A®* apnaetca K*, Koropbii MoOaBsIAeTCA K KaJIHIO, COJepRKallleMyCcH B 
MeTeopHuTe. Ota OOaBKa KaJIMA CIMUIKOM MaJia, YTOObI ee MOKHO OblIO HaeKHO 
YCTAHOBUTb OMbITHBIM nyTeM. Ouenky KovIMYecTBa pacnaBluiuxca aqep A®* MOXxKHO 
TIpOuS3BeCTH, HCXOAA U3 cofep>xaHua A%*, paBuoro 1,1 -10~* cm*/r, OrHoutenne 
nonepevHpix cevenuli oOpasopanua yaa A®® nu A®*® cocraBaneT pH 9HeprHaH 
mpoTtoHosp 0,43 -10® Msp A%/A®® =0,5 (?). Tloppmmenue 9HeprHv MpoTOHOR, 
BUMMO, HECKOJIbKO YBeJIMYNT STO OTHOWEeHHe, a paca us0OapHoro apa Cl* 
QOJDKEH, HaNpOTHB, YMeHbIINTb ero. YUNTbIBAA B3aHMHO MpOTHBONOJIOKHOe 
BIIMAHHE STHX PaKTOPOB, OblIO MpHHATO oTHOWeHHe A**/A®® = 0,65. 

Tlocame BBeeHua STHX MOMpaBok KOJIMYecTBO aToMOB K?*, o6pa3s0BaBilleeca 
3a cuet pacnaya A®*, 6yger 1,7-102*at/r, orkyJa Bpema oOyueHuaA T = (430 -+ 
+ 50)-10% ser. 

I[pupeyennad BesMuMHa BO3pacta O1M3Ka K BeIMUNHe, NOsyYeHHOK Matepma- 
HOM (°), H, BHAUMO, ABJIAeTCA HauOovlee JOcTOBepHOH. HaOmofaetca pacxomJe- 
HHe MexkKLy Bo3pactoM no H? uw A®*®, koTopoe BbIXOJHT 3a Npeevibl OWIMOKH OMNbITA. 
CucremaTuyecKaad MOrpelliHOCTb C¥Ye€THOM yCTaHOBKH, eCJIH OHA BOOOMLe HMeeT 
MeCTO, JacT YMeHbllieHve KOvIMYecTBa H®, uTo npHBeyeT K elle OOJIbILIEMy yBe- 
uimyeHuIo BO3pacta no He. 

TlonyyeHHad BeIHUMHa BpeMeHH OGJTYYeHHA NMO3BOJIAeT OL€HHTb NO KOVJIN- 
yectBy A®8 yucno N KocmMMy¥ecKHX YacTul, Mepecekarouyux | cm? B 1 ceK. 

2ny 
Sasso] 


re n, — uucso aromos A®* Bg 1 r, mg — YMCIO AaTOMOB x%eNe3a BI Tr, Oas — 
cpeqHee momepeuHoe ceyeHue OOpa3zoBaHua A%® (?, *). Orcioqa nomyyuaem N ~ 
"23 WaGCl/CM? -CeK. 

TlonyueHHad BesIMUMHa HaXOAUTCA B YOBJIETBOPUTeJIbHOM COTaCHH C 9KC- 
TI€pHMeHTaJIbHBIMM JaHHbIMH JIA MJIOTHOCTH KOCMMYeCKOrO H3JIyYeHuA B MO- 
JIAPHbIX OOJIaCTAX SeMJIM B HacTosAlee BpeMa (2 yact/cM?-cek). 


Jla6opatopua reomorMu JoKeMOpua Tlocrynuso 
Axkajlemuu HaykK CCCP 11 II] 1959 
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Hoknzaye Ankanemun nayx CCCP 
1960. Tom 130, N: 4 


ACT POHOMH A 


r. A. PYP3AQ9H 


- 


MHXPOTPOHHOE H3JIY4YEHHE B KOMETAPHBIX TYMAHHOCTSAX 
(ITpedcmasaexo akademuxom B. A. AmOapuymanom 11 IX 1959) 


Hemuorouvcienny10, HO MHTepecHylo rpynny cpegqu ramakruuecKHX TYMaH- 
DCTeH COCTABJIAIOT KOMeTapHble TYMAHHOCTH. OTMUMTebHbIMM YepTaMH STUX 
DbEKTOB ABJIAIOTCA, perme Bcero, HX BHEWHAA PopMa (KOMeTOOGpasHaA HK 
HycooOpa3Hasv), a Take HeperyJIAPHaA H3MCHUMBOCTL UX APKOCTH U CTPyK- 
ypbl. CeeTsiad YacTb KOMeTapHbIX TYMAaHHOCTel OObINHO UMeeT pa3Mepbl, CO- 
BMepHMbIe C BHAMMbIMH pa3MepaMH OOVJIbILHX MiaHeTapHbIX TYMaHHOCcTeH, 
PKLy TeM BbISbIBAalOlad HX CBeYeHMe 3Be3a, KaK NpaBuso, NpHHaqVexUT 
3Be3,aM HH3KOH cBeTuMocTH (THna A uw MmosqHee); NocmeqHee OOCTOATEIbCTBO 


Dpofa B CleKTpaX HeKOTOPbIX KOMeTaPHbIX TyMaHHocTelH. Hakouell, xapak- 
PPHbIM JIA KOMeTAPHbIX TYMA@HHOCTeH ABJIAeTCA H3JIyYeHHe CHJIbHOFO Hemnpe- 
bIBHOrO CMeKTpa, NpepblBaeMoro WHOra JIMHHAMM MOFOWeHHA BOOpona. 
| Ha oco6OeHHOCTH H3J1yYeHHA KOMeTaPHbIX TYM@HHOCTeH BHepBble cepbe3Hoe 
uMauHnHe oOpatun B. A. AmMOapuyMsaH, noKka3aB, 4YTO CBeYeHHe STHX OObEKTOB 
uMeeT TemioBoh mpuposp (*). JlambHeliee uccieqoBaHHe 9TOrO BOTIpoca 
DKa3bIBaeT, UTO CBEYCHHE KOMETAPHbIX TYMAHHOCTeHM MOXKET ObITb OOYCJIOBIEHO 
DPMO3HbIM H3JIYYCHHEM PeJIATHBHCTCKHX 3/ICKTPOHOB B MarHUTHbIX MOJAX 
YMAHHOCTH (CHHXpOHHOe u3u1yyeHHe).IIpH 9sTOM cuHTaeM HeOOXOHMBIM OTMe- 
Tb, UTO pacCCMOTpeHve BbINBHHYTOH TuNoTesbl AaiekKO He OFpaHvuNBaeTcA 
POCTbIM BbIMHCJIGHHEM KOHIEHTPallHH PeJIATHBUCTCKHX JJIEKTPOHOB HW Haxox- 
PHHeM MX cnekTpa. TMnoTe3a peJIATHBHCTCKHX 9JIEKTPOHOB, OKa3bIBaeTcs, 
DpOllo OObACHHeT pA PakTOB, OTHOCHAILMXCA K KOMeTapHbIM TYMaHHOCTsM, 
, HalpuMep, MOJy4MBIaA Oosbloe pacnpocTrpaHeHve runoresa 006 oTpaxkenun 
je afpa MbIJIeBbIMA YacTHWaMM TYMAaHHOCTH TakOrO OObACHeHHA He aeT. 
| HACTOAMLEH CTaTbe MpHBOATCA HEKOTOPbIe H3 Pe3yJIbTATOB, NOJIYYeHHbIX aB- 
ypOM MO 3TOMY BoMpocy. ‘ 

Vuorga c o6paTHoli cropoHbl KOHyca KOMeTapHOM TyMaHHOCTH CHMMeTpHYHO 
Ipy HaGwuoflaerca BbICTYM TaKOli %Ke KOMeTapHOH dopMpl (HampuMmep, y NGC 
261, 2245). Strum TyMaHHOocTb mpMoOpetaeT XapakTep cBOero poda OuNoNAp- 
OCTH, KOTOPY10, OMHAKO, He C/IeyeT OTORKACCTBIAT C OUNOJIAPHOCTbIO CTPyK- 
yPbl HEKOTOPBIX IWlaHeTapHbIX TyMaHHocTeH (”), HO BMeCTe C TeM H HeJIbSA CUH- 
ITb CulyUaliHbIM aBeHHeM. M3 sToro (akTa MO?KHO 3aKJIOUHTb, YTO KOMEe- 
{pHad TYMAHHOCT «yMupaeTcA» CBOHM KOHIOM B OMpefeieHHEIe oOnacTH 
OBEPXHOCTH 3Be3IbI-AApa, cKOpee BCero B OOACTH MarHUTHO"O Mosca. OyHako 
(PYKTYPa MarHUTHOFO MOJIA B 9TOM CJTyYae HECKOJbKO OTMMYAeTCA OT OObIuHO 
peqnonaraemol Aviat 3Be3q. MorkKHO MoKa3aTb, 4TO AA OObACHeEHHA (OPM! 

HaOJOLaeMOl MpOTHXKeHHOCTH KOMeTapHOH TYMAHHOCTH €e€ ANPO HOJKHO 
laaTb WIM 9KCIEHTPHYHO paciOJIOXKeHHbIM MO OTHOWEHHIO K HeHTPy 3Be3TbI 
ANOJIbHbIM MArHUTHbIM NOJIeM, WIM, YTO TPyAHO COBMECTHMO C HalIHMH COBpe- 
CHHBIMH MpecTaBsIeHHAMH O TpHpofe MarHeTH3Ma, YHHINOIAPHbIM MarHHT- 
5M nomem. Ecau 3aBHCHMOCTb Halps2xKeHHOCTH MarHHTHOrO TOA B WaHHOM 
anpaBJIeHHH MpescraBuTb B Buse H ~ r™™, TO Nn = 3 TpH AHMObHOM Move 
n = 9/,+2 npv yHuMOAApHOM Movie, T. e. MpaqHeHT MarHUTHOTO MOA B M0- 
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culeqHeM culydae OyeT 3HaYHTeJIbHO MeHbINe, YeM B MepBOM CJlyyae. Tpaguel 
MarHUTHOPO NOJIA YMeHbUlaeTcA elle BCseACTBHe TOrO, 4YTO CaMa MaTepHA, B 
OpouleHHasd U3 OGMACTH MOJI0Ca 3BE3Abl, MOXKET YHOCHTb C COOOH MarHUTHOE M10 ! 
BeseqcTBue STHX MPHYHH PeJIATHBUCTCKHe J/eKTPOHBI, HCIYCKaeMbIe U3 06: 
cTH movlioca, MOryT JaTb CHHXpOTPOHHOe M3y4eHHe M Ha OOJIbIIMX paccTos 
HHAX OT Apa, CCIM HallpAXxKeHHOCTb MarHUTHOFO NOJIA Ha NoJoce NOpAAK 
10° waycc. 

MaruurHble CHIOBbIe JIMHUM, HCXOAUMe M3 MO0Ca B CTOPOHY MarHuTHO 
OCH (HJM OCH BpallleHHA 3Be3AbI, MOCKOJIbKY OHH HAXOAATCA OIM3KO Apyr K Ap} 
ry), HMeIOT MpHOAM3UTebHO BU MpAMbIX JlyYeH. Q/leKTpOHbI, BbWJeTaloulHe F 
nmovioca MO, HEKOTOPbIM YIJIOM K CHJIOBbIM JIMHHAM, OYAYT HABMBaTbCA BOKPy 
HUX, OMMCbIBAd CMMpadbHylo TpaekTopuio. Paquyc TpaeKTOpHu OuKeH mocT 
Ne€HHO YBeJIHYMBaTbCA MO Mepe yavleHHA BICEKTPOHA OT MOJOCa, TaK KaK C yK 
JIGHHeM YMeHbilaeTCA HalpAxKeHHOCTh Moa. M3mMeHeHHe paynyca o3Hauae 
H3MeHeHHe YaCTOTbI W3/J1yYeHHA peJATMBUCTCKOrO dIeKTpoHa. Ilostomy 9vlet 
TpOH Mp WaHHOM 3Ha4eHHH ero SHeprHH E Uu3/1y4aeT HEBHAMMbIe YJIbTPake 
pOTKHe BOJIHbI B OW3KUX K AApy OOacTAX H HEBHAMMble HHpakpacuHble H ps 
AMOBOJIHI B WaJleKUX OT AQpa OOsacTax. Orciofa culeqyeT, YTO TOJIbKO B OMpt 
A@JIGHHOM MpOMeKyTKe paccTOAHHA OT Apa BICKTpOH C aHHOH SHEprueE 
MoxKeT JlaTb W3J1y4YeHHe B OMTHYeCKOM Juana3oHe. Hanpumep, npu E& = 
= 10! 98 ontnueckuit Quana3on oT 3200 Ano 4 7000 A usuy4aetca B MHTepBal 
Hanps>keHHocTu oT H, = 2,2-10~ raycec qo Hy, = 5-103 raycc. XoTHA Mb F 
3HaeM TOUHOFO 3aKOHa YMeHbIIeHHA HAaMpAKeHHOCTH MarHUTHOrO NOWA 3Be3q 
C€ PaCCTOAHHeEM, HO He€COMHEHHO, YTO Ha HEKOTOPOM pacCTOAHHH OT Apa | 
6yer yOBseTBOpeHO NMepBoe ycoBHe, a Ha ApPyroM fF, Bropoe ycuoBue. [Ip 
WHOM 3HayeHHH FE noJlyualoTca Apyrve 3HaYeHHA sy H Po. 

TakuM oOpa30M, B 3aBHCHMOCTH OT COocTaBa H OJHOPOAHOCTH Ny4Ka pedi 
THBHCTCKHX 3JIEKTPOHOB MAKCHMYM APKOCTH MOXKeT HAaXOMTbCA Ha JOOOM pa 
CTOAHUH oT apa. Ilpu HamM4uu OAHOBPeMeHHO HECKOJIbKUX NY4KOB, Oovlee HI 
MeHee OJHOPOAHbIX (MOHOXPOMATHUeECKHX), HO C pa3JIHUHbIMM 3Ha¥eHHAMH J 
MMeeTCH HECKOJIbKO M@KCHMYMOB pa3JIMYHOM APKOCTH HM Ha pa3/IMYHbIX pa 
CTOAHHAX OT Apa. Ilpu KomeOaHnax, Wake HeOOJbIIMX, COCTaBa NYYKOB APKI 
o6slacTH (MATHa) OyAyT ApedoBaTb, a MoryT uM ucuesHyTb. Ecaim, HakOHel 
SHepreTHyecKHH CIeKTP PeJIATHBHCTCKHX 3JIEKTPOHOB HeMpepbIBeH, TO BMEC1 
MAT€H HMeeTCA CIVJIOWIHAA TYMaHHOCTb C APKOCTbIO, MOHOTOHHO Nafarollle c yJ, 
JieHHeM OT AJpa. 

HenpaBiibHble H3MeCHeEHHA APKOCTH MW CTPYKTYPbI KOMeTAapPHBIX TYMaHH 
cTeH C4UMTAaJIMCb OJHHM H3 HEMOHATHBIX ABJICHHH UX MpHposE. Kak Mb BUI 
rHMOTe3a PeJATHBUCTCKHX 3JICKTPOHOB, HH2KEKTHPYeMbIX M3 Apa TYMAHHOCT! 
Raer Mpoctoe u yOequTebHOe OObACHeHHe STOrO ABeHUA. KapTHHa M3Mel 
YHBOCTH APKOCTH HM CTPyKTYPbI elle OOMbINe YCHJINTCA, CCIM MPHHATb BO BE 
MaHHe Tak»Ke odpeKT BPalleHHA 3Be3bI UM SdcbeKT BO3MOXHBIX KOJIeOaHHH H 
MIPAXKCHHOCTH MarHUTHOrO MOJIA. 

CpeQHAA KOHWeHTPauMA PeJATHBUCTCKHX 9eKTpoHOB N, B TyMaHHOC’ 
ompefeneTCH H3 OMyUeHHA, YTO MHTerpaJibHad SAPKOCTb TyMaHHOCTH 06 
CJIOBJI€Ha HENPePpbIBHbIM CHHXPOTPOHHbIM Hw3syyeHHem. Ilomaraa, uTo cmek’ 
PeJIATHBUCTCKUX BJICKTPOHOB HempepbiBeH HM TIpeycTaBeH B Buge N, = KE7 
OyleM MMeTb JWIA KOHICHTPalMH B TYMAHHOCTH PeJIATHBUCTCKUX 93/1eKTPOHO 
oOsafaioulux, sHepruel, Gombue E,: 


Ne (E> By) =a 


ER pT 
Vom Mes 


re K onpewenserca u3 COOTHOIMeHHA 


aie 


1— 
H 2 Fo 10704 (Mpg—me) ou ii 
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A — HalpAKCHHOCTh MarHHTHOrO N0/Id B CpeHHX uaCTAX TYMAHHOCTH; 
CpeqHAA JIMHEHHas! MPOTAKeHHOCTh TYMaHHOCTH NO JIyuy 3peHHa; 

BHHMax MOBePXHOCTb TYMaHHOCTH B CTepaqHaHax; me — 6osOMeTpHue- 
A BHIMMad BemMuMHa Connia; Fe — nob noroK usiyyenua Connua; 
— MHTerpaibHat dororpadwueckad 3Be3qHad BeMMYMHa TYMaHHOCTY; 
pg — WHpHHa CMeKTpaJIbHOrO MHTepBasla B eMHMWaX yYacTOT; v—cpenHAA 
ToTa (poTorpaduyeckow o6macTu cnekTpa. 
C (y) —yHkKuMA, 3aBucalad OT y M MpMHUMatollad 3HayeHUA: 


Y 2 3 4 5 
C(y) 0,47-40-18 0,95-10-4 2,85-105 8, 70-1014 


IIpumMenenne (1) u (2) K usBecTHOH KOMeTapHoi TymMaHHocra NGC 2261 
T mpH Q=5' X 5’, mpg = 10™(?), R=108cm u y=3 N.(E > 10%)= 
Do cM, pw. ff = TO?" raycc. 

Houusaljua BOOpOAHbIX aTOMOB B KOMeTAPHBIX TYMAHHOCTAX OcyUecT- 
eTCA NOM BIMAHHEM YJIbTPpadvoueTOBOrO CHHXPOTPOHHOrO H3JIy4YeHHA, KO- 
90e BbIpadaTbIBaeTCA B TyMaHHOcTH. Mcxoga u3 3TOrO, MOXHO BBIBeECTH 
SyIouly!o MopMywJy AIA ONpeweNeHHA BWIEKTPOHHOM KOHIWeHTpalHu OGbIY- 
1X (TEMJIOBbIX) 3JIEKTPOHOB B TYMAHHOCTH: 


i ay ee (3) 


teed 
eA (y) =C(y) KH * + Wy WH vg — 9KBUBAJICHTHAA WMPMHa HM uacTOTa 9MHC- 
DHHOH JHHHH Hy; Z;=Nn3/n* ne U Sepetca u u3 (4); As. — d4HUITeHHOBCKH 
dcuUWeHT CNOHTaHHOrO nepexoya 3->+2 Bogopona. Ana NGC 2261 gra 
PMya faeT npu w, = 126A =—0,88-10% cex?(°) un y=3 n,-= 13 cw’, 
Ha 2 NopsyKa MeHbIIe QCKTPOHHOM MIOTHOCTH IWlaHeTapHbIX TYMaH- 
TeH. 
Ectb ocHOoBaHve MoularaTb, YTO ONTHYeCKaA TOMA te B YACTOTAX YJIbTpa- 
oseToBoro u3myyeHua (Le) Id HeEKOTOPbIX KOMeTAPHbIX TYMAaHHOCTeH 
GC 2261) sHaunTembHo Ooubule eMHubI. POpMysa MOHHZAaIMU BOROpoRa 
ryMaHHOCTH, KOra HMOHH3aHA OCYUIECTBIACTCA CHHXPOTPOHHBIM KOpoT- 
BOJIHOBLIM H3JIyYeHHeM, HMeeT pH t; > 1 Buz 


3 a ae 
| Soe eyes Cn) ET) 3 a 
ny ~ An y+3 nyx,h 0 " 


Vicxona u3 Ha6vlojenuli 9KBUBaIeCHTHOH WHpHHbI JMHMM MormoujeHun Hs 
-HEKTpe KOME€TAPHOl TYMAHHOCTH, MOAHO ONPeACHTh KOHICHTPallHlo HeH- 
AJIbHBIX BOMOPOJHbIX ATOMOB B Hel MPH MOMOLIM coOpMyvIbI 

nj = 0,115 iy esis Veto a (5) 
A : R®wsiss RA(y) 9% * 


> X,(Wa) onpeneisercs u3 CopMywibI KPHBO pocTa (8) 
W, Avp c - oat Ae B 
Boyes Kemer 2G) oP (6) 


0 


MW Sg— KoapUlHeHTHI CesIeKTHBHOrO MOPJOWLeHHA COOTBETCTBCHHO B Ma- 
yrax simpuli Le u Hs, w =5-104; vo—acTOTa HOHH3alHH BOROpOta, 


— KoadbbuMenT HempepbIBHOrO NOrOMleHHA Ha OAHH BOAOPOAHDIM ATOM. 
Piaieneune (4), (5) w (6) gua NGC 2261 jaer npu w(Hs) = 3A () u 


=3 n,=170 cm’, nt/n~0, 
SaKxa3 2407 
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Takum o6pa30m, B NGC 2261 nojapiaioujad YacTb BOOPOAHEIX aTOMO 
HaXOJHTCA B HeliTpaJIbHOM COCTOAHHM, a CTeMeHb MOHH3AIMM BeCbMa HU3Ké 
[Ip sTHxX ycOBuAX OMTHYeCKaAH TOJIIa TYMaHHOCTH B YacTOTaX L.-u3ay4ue 
Hua Momyuaetca ~ 103, a B YacTOTaX JHHH OasIbMepOBCKOH cepHu BOOpt 
la MopafKa eJMHHIUIbI. 

CHHXpOTpOHHOe H3JyYeHHe JOM2HO OBIT NOJAPH3OBaHHbIM, MIpHYeM MK 
CKOCTb NOJIAPH3allHH JOMKHA ObITh NepMeHAMKYJAPHOH MarHHTHOH CHJIOBC 
JIMHHH B JaHHOH TOUKe, a TeOpeTHYecKaA CTeleHb NOJAPH3alHH OYeHb BbIC 
KOH — nopagka 70% (7). TlocKoubKy MarHUTHble CHJIOBbIe JIMHHH YHHIO5] 
HOrO MOA B OOJacCTH KOHYCa KOMeTapHOl TYMaHHOCTH HMeIOT MIpHOJIMSUTeJIbI 
BHI IpAMBIX JTyYell, TO ee HeMpepbIBHOe H3JyYeHHe JOAKHO ObITb B NepBOM Mp! 
61M2KCHHH MOJIAPH3OBaHO palMaJIbHO B OTHOIWeHHU Apa, a CTeMeHb NOJAPHS. 
IMM OUxKHAa ObITb LOCTATOUHO BBICOKOH. 

Cxa3aHHoe NOATBepxKaeTCH JaHHbIMH MOJIAPHMeTPM4eCKHX UCCIeOBaHu 
MpoBeLeHHbIX B OTHOMeHHH NGC 2261 9. E. Xauuxsanom (°) u H. A. Pasa 
3e (8); OHM NOJYUMIM paqvasbHyto NoApHsaluio. CpeqHaAA No BceH TYMAaHHOC: 
CTeMeHb MOJIAPH3allMH OKaSaJlacb paBHoli cooTBeTcTBeHHO 16 u 19%, aB H 
KOTOPBIX TOUKaX TYMaHHOcTH OHa Jocturma 50—60%. Takum o6pasom, Pp 
3YJIbTaTbI NOJAPHMeTpHYeCKHX UCCcMeOBaHHUH Takxe TOBOPAT B NOb3sy CH 
XPOTPOHHOH MpHpobl CBeYeHHA KOMeTaPHbIX TYMaHHOCTeH. 

Tunore3a CHHXpOHHOrO H3J1yYeHHA CBeYeHHA KOMeTapHbIX TYMA@HHOCT 
WaeT YOBJIETBOPHTebHOe OObACHeEHHe HW ApPyruX HaOwJOaBUIMXCA B HHX A 
JIeHHH HU, B YaCTHOCTH, OOpa30BaHHA B HX CieKTPpaX SMHCCHOHHBIX JIMHHH HW J 
HUH MOriouleHHua. 


BropakancKan actpodusnueckasa o6cepBaTopHA Tocrynuao 
Axajemuu Hayk ApmCCP 3 IX 1959 


UWMTHPOBAHHAA JIMTEPATYPA 
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3amsaH, J[AH, 120, No 4, 734 (1958). 39. E. Xaunuxsau, Coo6m. Brpaxkanck. 06 
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Horaagn Akagemuu nayr CCCP 
1960. Tom 130, Ne 4 


ACT POHOMH#A 


r.! M. HAKOJIBCKHA 


YJIBTPA®HOJIETOBOE W3JIYUEHME HW BO3BY)KAEHHE 
KHCJIOPOAHbIX JIAHAM B XPOMOC®EPE 


(11 pedcmaeaeno, akademuxom_B. [. Pecenxoeoim 25 VIIT 1959) 


_Mysptunaetsr OI, cuctema kBuHTeTos hk 7771,95; 7774,18; 7775,39 u cH- 
2Ma TDPHIIeTOB )A 8446,35; 8446,73; 8447,66 xapaKTepu3ylOTCA JOBOsIbHO 
jcokuM (~ 10 58) noTeHtMalom Bos6yxxKeHua BepxHux ypoBHel. Ha puc. 1 
»Opaxkena CxeMa SHeEpreTHuecKuX ypoBHeH OI. Huxuue yposuu MyvibTumie- 
, KOMOMHHpya C COCe€MHHM OCHOBHBIM, aloT JHHuM AA 1302,2; 1304,8; 
6,0 (TpunseTE) wu AA 1355,6; 1358,5 — 3anpenieHHble no cnuHy sMHHH. O6e 
JMMbI YJIbTpapvOeTOBLIX JIMHHH HaOJtOWeHb! B CieKTpe Coma aMepHKaHCKu- 
| uccuieqoBaTesiamMu c paket (1). [lockombKy HempepbiBHoOe H3TyyeHHe Conia 
JHTePBaJIe JVIMH BOJIH, COOTBeTCTByIOUeM 9HeEpruH 10 9B, npeHeOpexuMO 
W10, TO HCTCUHHKOM BO30y2KeCHHA HCXOZHBIX ypoBHeH fia Ad 8446 un 7774 
1.05 °Pio3) HOUKEH ObITh SJIEKTPOHHBIM yap. 


ee 


ticcun » 8446 ypoBeHb *P 12, MOXKeT ObITh KacKaJHEIi Mepexoy c BBIllese- 
lmjero ypoBHA * D351, BO3Oy2xKMaeMoro uBiyYeHHeM XpoMOCepbl B JIMHHH 
1025,73 A. 3necb MbI wMeeM Jeno MpakTH4eCKH, C Pe3OHAHCHbIM Iporec- 
Wi: sHeprun ypoBaa =D coorsetcrsyert i 1025,77 A, B TO BpeMA KaK LIMpH- 
| muHnuu Le HeMHOTHM MeHbIe 1A. 

| Sro1 mMexanv3m BnepBle Obl paccmotpen IJ. C. Ulknopckum B mpHMene- 
HK KMCIOpowy semHO aTmocdeppt (*). Ho mo payy MpHyHH oO HacTosue- 
| BPeMeHH MOMbITKH OOHApy2KCHUA O%KUTaeMOl CormacHo (7) CyMepe4uHO BCMBILLI- 
2 8446 oxa3anucb Oe3ycneliHbIMH. ‘ 
Pacemorpum jelicrBue onvcaHHoro MeXaHH3Ma B YCOBHAX COJHEWHOM aT- 
edeppr. C stow wembio, pelliad CHCTeMbl ypaBHeHH MMKPOCTallMoHapHocTH 
NebHO JIA TpuseToB WH KBMHTeTOB OI, HaiieM HaCeJICHHOCTH HWCXOJHBIX 
ec min dd 8446 u 7744 c yueTom gelicrBua Lg-paquatun. O6o3HauHM 
DBHH wMdpamu (pyc. 1), OrpanMuMBIICh PaCCMOTPeCHHeM JIMIMb YeTEIPeX H3 
x. CBOOOTHO CBH3aHHBIMM MporeccaMH ja YMPOUleHHA MOXHO MpeHeopeun. 
HieHHs MMe€IOT BUI 


tea Pe ; . 
| Gaur ins AsoAa (Bu, af 13) ( ) 


ny 

| : (2) 
| Es, cs eee 

| ( ny ee Bsa Psa ie 


Cb f,—HaceseHHOCTh OcHOBHOrO ypoBHA *P; A, B — siHiliTeliHoBcKHe KO- 
HUMCHTEI; 6 — KoatpPHuHeHTb! BO3OYKCHHA 3JIEKTPOHHBIM YyapOM;, 9 — 
THOCTh BO3Oy2xKfalomlel panuallun. SaMeTHM, “TO MpH BbIBOTe (1), <112(2) 
HMMaJICb BO BHAMAHHe CIIpaBewMBbIe 1X xpomocdeppl HepaBeHCTBa A> 
Bo > 6 (3a vicKsoueHHeM CyyaeB p = Pi, H A Jit WHTePKOMOMHALHOHHEIX 
es BeIMUHE ClaraeMBbIX B BbIpaxkeHwd (1) MpHMemM, uTO U3uy4e- 
> xpomocdepbl B Lg MOxKeT ObITh MpeAcTAaB.eHO H3Jly 4eHHeM om pe 


|Oquako 8B cuJly4ae TpHMIeTOB MeXaHW3MOM, HaCeJIAIOUIMM UWCXOMHDI WA 


9 


| 


c T ~5000°, s1eKTpoHHad TemMNepaTypa H KOHIeHTpalluaA B HWKHeEH XPOM( 
cepe T, = 5000°, Ne~ 10% cm (?), CpeqHaa BeulMUMHa adcdeKTHBHOrO Ct 
UeHHA BOSOYKJCHHA ZJIEKTPOHHBIM yapOM NOpAKa Pra3OKHHETHYeCKOrO. Tor) 
B OOMENPHHATIIX OOOSHAYeHHAX 


1/, 5040 


Soe BAT 2 ems a 
Bir, ~ AAW 10 a7, wae ~ Ns (=) 10. 7e , Bishi, Pas 10° 4@ 


CneqyeT OTMETHTb, YTO OLeHKa BECbMa CHJIbHO 3aBHCHT OT MPHHATBIX 3H. 
ueHHii WHTeHCHBHOCTH Lg-H3ulyueHHA M OT 3I€CKTPOHHOM TemmMepaTypbl XP 
mocibeppt J. Tem He MeHee B OOjacTAxX xpomocdepbl C MOBbILMCHHOM IJIOTH 

cTbio Lg-payvallu SMHCCHOHHBIe JIMHH ) 844 
Nonmunyyn JOJIKHbI ObITh CYLCCTBeEHHO yCHJICHBI. 
(4) Poo Kakopa BeJIMUMHa OTHOIMeHHA WHTeHCH 

: HocTeH xpomocdepHEIx JMHHH I gqae/L 777 
(9 Pp 49 B cmyyae oTcyTcTBHa Bos6yxKeHHA 1 844 

ff Le-H3utyseHHeM jlaHHaA BeJMUHHaA JOJIXKI 

ObITb Maso. ITO ceayeT UB MeTacTaOHJ 

é HOCTH HM2KHErO ypOBHA fin 47774 5S 

(2) °S, HaMunA odPeKTHBHOrO CTOKa — pa3pellle. 
HOrO Mepexofa BO36y2KJCHHBIX ATOMOB C aH 
JOrMuHOrO ypoBHa Win 48446 3S Ha ocHO 
HOW ypoBeHb °P. B cuyyae JME Moro 
Hua AA 8446 u 7774, BO3SHHKAaIOUIMX B MIO 
HBIX CJIOAX COJIHEYHOH aTMOCiepbl, BO36yx 
TeHHe OUPeMeMAeTCA NPCHMYULECTBEHHO CTOJ. 
HOBEHHAMH VW I g556/I 7774 OyNeT ONM3KO K 

(1) Pays ITO NOATBEPxXLaeTCA OLCHKOM 9KBUBAJICHTHE 

IUMpHH pu momo (4—*), 

Oco6eHHOcTH BO30yxXKTeHHA xpomocde 
HBIX JIMHMH 48446 OTKPbIBalOT BOSMO2KHOC’ 
M38MepeHHA WHTeHCuBHOCTH Lg B pa3JIMUHb 
oOvlacTax xpomocdeppl. Hecmorpa na onpefewenHble TpyHOCTH, CBA3aHHE 
C HaOJIOJCHHAMH BeCbMa CJlaObIX WHcppakpacHbIx sJMHUu OI B cnekTpe xpom 
cbepbl BHe 3aTMe€HHA, STOT MeTOL UMeeT PAR OUeBHAHDIX MpewMyl[ecTB 
CPpaBHeHHH C paKeTHbIMH HaOsnojeHuamn Le. 

SaMeTHM, TO BCJIENCTBHe OOMbINOH ONTUYeCKOM TOMMIM XpoMocidepsi B JI 
HHAX JlaHMaHOBCKOH CepH TaKOM MeTOR jlaeT TOMbKO HH*OPMaLuIO O MVIOTH 
ctu Lg-paqualiun B Tex cJlOAX xpomocdepbl, rye OOpasyeTCH SMUCCHOHHAaA JI 
Hud 8446. 

IIpH nocraHopke Takoro poja HaOJOReHH yOOHO perucTpupoBaTb OH 
BpeMeHHO Ah 8446 u 7774, Tak Kak OTHOWIeHHe MHTeHCHBHOCTeH, corsacHo (1 
(2) u (3), He SaBHCHT OT SeKTPOHHOM KOHUeHTPalun MU 3HAYHTeMbHO cad 
3aBHCHT OT SJIEKTPOHHOM TemMepaTypbl, HexKeIM Kaxkaa MBNA B OTIeN 
HOCTH. 


Yenosue [gaag/Iy774 > 1 ABMACTCA MPAMBIM YKa3aHHeM Ha onOmHHTe HH 
Bos0yKeHve 48446 = Leg-pauanneit. 


7 GJ——— 


"Prayl3 


7774 


f Sy 


Puc. 1. Cxema yposuet OI. Tpn- 
IWIe€TLI H KBHHTETHI 


VMucTuTyT 3eMHOrO MarHeTHu3ma, nuoHocdwep bl Tloerynio 
HM pacmpocTpaHeHHa paquoBouH 20 VIII 1959 
Akayemun Hayk CCCP 


UWMTUPOBAHHAS JIMTEPATYPA 
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Hokaann Akanemun Hayk CCCP 
1960. Tom 130, Ne 1 


ACT POHOMH ff 


B. C. CA®POHOB 


O TPABHTAILMOHHOM HEYCTOMUMBOCTH B MJIOCKHX 
BPAULAOWINXCA! CHCTEMAX C OCEBOH CHMMETPHEM 


(ITpedcmaeaexo: axademuxom Jl. H. Cedoeoim 31 VIII 1959) 


OG6o6ulenHe KJlaccHYecKorOo yCJIOBHA paBMTalMOHHOM HeycToli4uMBocTH 
uuca (*) Ha Bpalilatoulyioca cpeky Obi0 npousBeqeno Uanzpacekapom (2). 
CCMaTpHBalacb OecKOHewHad OHOPOAHaA cpefa, Bpalllatollascd BOKpyr 
KOTOPOH OCH Z C YIVIOBOM CKOPOCTbIO, He 3aBHCALeH OT paccCTOAHHA TO OCH. 
HUpacekap Halle, uro KpuTepHi JKuHCa mposouKaeT OcTaBaTbCA cmpa- 
JIHBbIM [IX BO3MYLIeHHH, pacnpocTpaHvAIOllMxcA BO BCeX HallpaBJIeHHAX, 
OMe cTporo NepMeHAMKY/IAPHBIX OCH BpalieHun. B cayyae Bo3myulenuit, 
PNeHAMKYJAPHbIX OCH, TpaBHTalMOHHaA HeyCTOMYMBOCTh BO3HMKAeT JIHLIb, 
IH MJIOTHOCTbh OOJIble KpHTHYecKOrO 3HayeHHA 


9 


r4 


oe eae (1) 


| Oguako K peaJIbHbIM BpalllaioulMMCA CHcCTeMaM, KOTOpble COBIYHO ABJIAIOTCH 
bMa IWIOCKHMH, 9TOT pe3yJIbTaT HempHMeHHM. B HuX HeyCTOHYHBOCTH NO z 
[Tb H€ MOXKeET, H HMeeT CMbICJI TOBOPHTb TOJIbKO O paclpocTpaHeHHH BO3My- 
*Huli HW BOSHMKHOBeHHM HeYCTOMUMBOCTH B MVIOCKOCTH, NepneHAukyApHoii 
HM BpallleHHA, T. e. KaK pa3 korga Kputepul Jbxunca HempuMeHuM. Ho u Ana 
ro culyuad KOMMYecTBeHHad OlleHKa (1) Uana~paceKapa HyxJaeTcA B Nepe- 
1 A Bo-nepBbIx, MOTOMY, YTO B peaJIbHbIX CHCT€MAX CKOPOCTb BpallleHHA 
| MocToAHHAa, a 3aBMCHT OT Ir, XOTA ObI y2Ke H3-3a TOO, YTO OOLIMHO HMeeT MeCTO 
(HICHTPallHaA BelleCTBa K WeHTPY, H, BO-BTOPbIX, MOTOMY, YTO pa3sMep CHCTeMbI 
HallpaBJIeHHU OCH 2 3HAYMTeIbHO MeHbille ee paSMepOB B HallpaBJeHHAX, Nep- 
HIMKYIApHEIX z. Du3snv4ecKanH HepeasIbHOCTb CHCTeM, OeCKOHEYHO MpoTAKeH- 
IX B HallpaBJIeHH OCH BpalleHHA, NOAYepKuBaeTcA, B YaCTHOCTH, K. ®. Oro- 
icone eh 
Cuenyroulee mpuOmxKenue xK JelicrBuTeibHocTH cyenaHo Bab u LMan- 
HoM (4). OHH MpHHMMAaIOT, UTO CKOPOCTb BpallleHHA CHCTEMbI 3a4BUCHT OT Tr. 
CCMATPHBaloTCA BO3MYLICHHA, PAaCIpocTpaHAIOUMecA B MVJIOCKOCTH, MeprieH- 
YAApPHOM OCH BpallleHus, U CHMMeTPHYHbIC OTHOCHTEAbHO STON OCH. OyHako 
TOpaMH pacCMOTPeH TOKO ABYXMepHBIii c1yyali u ypaBHeHue Ilyaccona As 
TeHiHasla 3amvcaHo B Buse 
ir Or or | 
Tlo: cymectBy 9TO O3HauaeT, 4TO 3ffeCb TaK2Ke PAaCCMATPHBAcTCA CHCTEMa, 
KOHe4HO mporaxennas m0 ocu Z. [lockoubKy CHa TAPOTCHHA MOCKOTO KOJIb- 
3HAUHTEIBHO MeHbIlle TATOTCHHUA COOTBETCTBYIOWero OeCKOHeYHOFO KOVIbILe- 
O IMIMHApa, CulelyeT OKUaTb, YTO NOMyYeHHOe aBTOPaMH YCOBHe Tpa- 
alHOHHOH HeyCTOHYHBOCTH 
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2 
4nGp > = (or?) =F ie HF a (3) 


T 3aHW2KeHHOe 3HaveHHe KPHTHYeCKOM IMJIOTHOCTH. 


S3alaya Hacroseli cratbH — HaliTH 3Ha¥eHHe KPHTHYeCKOH MIOTHOCTH JM 
peasIbHOrO M1IOCKOTO Bpalljatoujeroca OONaka. Kak uM Mpebiyuine aBTOpbl, M 
6yJeM CUHTaTb, YTO BCe BpeMA COXpaHAeTCA OCeBaA CHMMETPHA OOJaka HU, CUE 
JOBATe/IbHO, BOSMYLICHHA ABNAIOTCA pafMaJIbHbIMH (KOJIbIIeBbIMH). PaccMor 
peHve ycoBusa (3) mOKasbiBaeT, YTO OHO NpescTaBJIAeT OaslaHe CHI, MeHCTBYK 
UIMX Ha 9JICMeHT, CMeCTHBIIMHCA B pe3yJIbTaTe BOJIHOBOrO BO3MYLICHHA B pé 
JHaJIbHOM HalipaBleHuu Ha BeM4MHY 6f = | Oe3 H3MeHeEHHA eFO MOMeHT 
KONMUeCTBA JBUXKCHHA OTHOCHTEIbHO IleHTpa cucTeMbl. UsleH culeBa XapakTepr 
3yeT TAFOTeHHe WHJMHAPHYeCKOTO KOJIblla B COOTBeTCTBUM C ypaBHeHuem Ilya 
coua (2), mepppiii aieH cnpaBa — CHa, BO3Bpalllalollad CMeCTMBUIMCA 3JK 
MeHT Ha MIpexKHIOIO OPOUTY HM CBA3AaHHaH C YCTOMYMBOCTbIO KPYFOBbIX OpOH1 
BTOpOH ueH CipaBa — rpaHeHT ra30BOrO AaBJIeHHA, BOSHAKIIMM B pe3syJIbTAaT 
BO3MYI[CHHA, T. €. TOA CHJIa, BOSBPallaiollad BIeMeHT Hasajl, NOCNeqHuK We 
OUCHb MaJI 110 CpaBHeHUIO C MpeAbIyWIHMH, H HM MO?KHO MpeHeOpeyb. 

TIpu mepexoge or cucTeMbI, GecKOHCYHOM M0 Z, K MJIOCKHM CHCTeMaM H3M¢ 
HHTCA TOJIbKO WICH B JIeBOM YaCTH HepaBeHcTBa (3), CBASAHHbIM C TAPOTeHHe 
Jina ompeyemeHua COCTaBJIAIOWel CHJIbl TATOTCHHA BOJIb ¢ KOJIbIa C MIOTHE 
CTbIO 6p MOIb30BaTbCA ypaBHeHHeM IlyaccoHa Tellepb CTaHOBHTCA HeBbITOTHC 
MOCKObKY B JIeBy!IO YacTb (2) BOMeT ONOMHUTebHOe caaraeMoe d*dq/dz 
Tlosromy welecoo6pa3Hee BbIYHCIMTb Sof, HeMOcpesCTBeHHO. 

Ilycrb r— paccTosHue OT OCH BpalleHua, A — paccTOAHHe OT IeHTPaJIbHO 
mviockocTH O6siaka. KomnoneHta CHJIbl THTOTeCHHA 10 fF B TOUKE 7p B WeHTpaik 
HOM MJIOCKOCTH, BbISBAaHHOH BO3MYIIeHHeM op, PaBHa 


rot A/a rho QT 
aF.=G \ | 


ro—A/A =p 0 


sp (rcos 9 —fr,)r dr dhdg 
i eae Re See 4 
cei, he Orr cos @) /? ( 


Murerpuposanne (4) no © ApuBOANT K 3JUIMNTHYeCKHM HHTerpadiaM mepBe 
ro H BToporo pola 


+Yo 2 
» dp (1 + y) 2y+yr+2 
6F- = l cae 
hi on Nicene ye y? +2? # K| sid ( 
rie 
__ f= gourialse gale ale 
j= a ) Yo = ir? did eeu a2 
0/2 dy 7/2 
K= \ 4 __, E= — b*sin?2 = 4 (ow 
Vi —# sin? b \ ViI—Bsink dh (2 + y)? + 27° 


0 0 


IIpu [HHE BOJHbI BO3MyWeHHA A uM NoWyTOMMMHe COA Ay, MaJbIX TF 
CPpaBHeHHlO C PaCCTOAHHEM Fy OT OCH BPalleHHA, BeHMYHHbI y U2 Maubl, k 6nu 
KO K CMHHIe. OyMMNTHYeCKHe WHTerpaJbl Mu Apyrue dyHKUMH, BxXOAAUIMe 
(5), MOXKHO pa3IOX%KUTb B PA M OFpaHWuMTDCA NepBbIMM ueHamu (5): 


i 4 19, ae. 
E=147(A—S\e74.., KeAtSot ary, 
19 9 4 
Pe 22S et ee ae in rae C TouxocTblo 10 MaJIbIX BTOporo nopayKa ya 
f 3 : 
E~ 1 + [6 In 2— 1 —In (y? + 2°)1(y?4 2%), 


4 9 
K3in2—SIn(y? 42%) + 213 n2—1—4 In(y? +24] (y2 + 24). 


ak w—(1+4—£_—2) 
VQ+yR+2 2 ; 


or 
PS 


Torya nofpnterpanbHaa cbyHKuna B (5) 6yzer papna 
_ dp yy OM yl 
1 9 
309 76 (Y" +2") [3 In2Q—+In (92 F z*)| es 
2y 4 4 4 nq 4 
+ gpa! +33 m2—p—Finy +s al. (6) 


Tlockounky 6p(— y) =— p(y), TO cymma 3Hauennii (6) 8B TouKax +y 4H 
mpeppallaetca B pasHocTb f(y, z)—f(—y, z). Mosromy 


Yo 20 
2 
vine 4Gre| ila + 


Ea Ags : 21 28 Towa 

+y|3 Roth 2 ein (y oe epee (7) 
Bropoi wieH cmpaBa MaJI 10 CpaBHeHHIO C HepBbIM, H HM MO2KHO lpeHe- 
sub. Wuterpupyem (7) no 2, BbiHeca 3a 3HakK MHTerpasia 3Hauenne bp, ycpen- 
kHOe 110 2: 


bo 
SF, = 8Gr, \ $0 arc tg * dy. (8) 


0 


B cayyuae OObIuHOrO CHHYCOMaJIbHOrO BO3MYICHHA C MAKCHMA@JIbHbIM CMe- 
-HHeM Of B TOUKE 7y H MPH NOCTOAHHOH TomMUMHeE ciI0A 2hy 


rig| CEP ty Ta eel 5 
som Reena er ge onto or. (9) 


! 


Tipu \} <rp BrOpbIM WIeHOM TaK?Ke MOMKHO WpeneOpeyb. Torya 
| 


oF, = 4nGof () or, (10) 


| nl 
7 @) = | sin are cig = dx, E=<2. (11) 


0 
Ycsosue rpaputaluonnoi HeycTofiumpocTu (3) Tora MOXKHO 3alHcaTb B 
re 
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4nGef () >= (ort +73 (12) 


| @®yukunsa f (6) uMeeT cylelyroulue 3HaveHHA: 


g 0,2 2 4 6 8 10 14 20 
f(&é) 0,96 0,64 0,43 0,34 0,28 0,23 0,472 0,124 


Ovtcioza BHJHO, UTO NOMmpaBKa K BeJIMYHHE K pHTHYeCKOH NJIOTHOCTH OKd- 
Bae€TCA 3HAUMTEJIbHOM HM 3aBMCHT OT OTHOINeCHHA AVIMHbI BOVJIHbI BOSMYyleHuA 


TOJIMMHE CJIOA. 
Haiiyem Tenepb 3Hayenve £, pH KOTOPOM KPHTHYeCKaA TVIOTHOCTD, Heo6- 
IMMaa JWId rpaBHTalMOHHOH HeyCTOHMUMBOCTH, MHHHMAaJIbHa. BociouibsyemMca 
STHOIUeHHeM MeXxLY TommMHOM cot H  IWIOTHOCTHIO po B ero WeHTpasIbHOH 


ockocTu, Haiigennpim E. JI. Pycxou(*): 


) TGLPo 
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1 
4 du * p Fi 
[= —\ ui =; ( 
pa Zz Vi—u— zu" Inu : Po ’ | 
0 

0° —IWIOTHOCTb, KOTOPad NOJYYHTCH, eC Maccy WeHTpaJIbHOrO TeJia PaBH 
MePHO paciipesesMTb BHYTPH Ciepbl pauyca Fr. TaGys1mpoBanne 9TOrO HHTerp 
jia IpHBOAUT K Cyemyrouleli 3aBucumMocTH I OT po/p": 


p/e* 1/5 4/5 ar 5 10 
Fl 0,66 0,87 0,94 0,96 0,975 


M3 (13) nowyyaem 
4n2c2 "(7*D9 
—— = 4nG 5. 1 
2 4nG 2/2E2 ( 
[lia CHCTeMbI, BpallleHHe KOTOPOH ONpefemaeTCA B OCHOBHOM TATOTeHHE 
I€HTpaJIbHOH Maccbl (COJIHeYHaH CHCTeMa, BHEWIHHe 4acTH T'anakTuky), 


or =VGMr, Bort! =o? = FxGp. (1 

Torgla ycopue HeycTounpocTu (12) 3amulleTca B Bue 
Psat (fe rH 
Lei Oe +545): | @ 


Besmunka p MpeACTaBJIAeT MIOTHOCTb, YCpeAHeEHHy!0 M0 Z, H MOTOMy MeH! 
ie po. Ho, nunterpupys (7) TombKO MO COO TOMMMHEI 249 = H, B KOTOPb 
BXOJHT He BCe BeLeECTBO OOIaKa, Mbl TaK2Ke€ HECKOJbKO yMeHbIUMIN OF; B (8 
Uro6bl yyecTb TAroTeHve BCero CJIOA, 3Ha¥eHHe p B (17) HYXHO HeCKOVJIbE 
yBesHuHTb. UncoBble OIeHKH MOKa3bIBaloT, YTO p=~ 0,9 po HM MaJIO 3aBHCHT OT 

YunTblBad 2TO UM MOJIb3SyACb UMCJIeEHHbIMH 3Ha¥eHHAMM fia f(&) uJ, op 
BEJICHHbIMH BBIIe, MOXKHO HaHTH KPHTMYeCKOe 3HaAYeHHE fy, YNOBJICETBOPAIOU 
ycuIOBHio HeycTohuuBoctu (17). Pe3yabTaTel BbIYMCIeHHH pH y= 1 ator: 


ge 4: O18! 4uRae Sioa 
Poxp/P™: yer as) Pil Dee Dvd 


TakHM O0pa30M, KpHTHYeCKaa IIOTHOCTbh, HeOOXOAHMaA AVIA TpaBUTallHO} 
HOM HeyCTOHYHBOCTH, KOTOpas, KaK M3BeCTHO, 3aBHCHT OT A, OKa3bIBaeTCH MI 
HHMaJIbHOM MPH AJIMHe BOJIHbI BOSMYLLEHHA, paBHOW 8-KpaTHOH TOJMLMHe OOslak 
H. IIpu yMeubuienun A ee poct o6ycioBeH BO3pacTaHHeM BTOpOrO caraeMor 
B (17), cBaA3aHHOrO c OOBaHEIM KpuTepHem Jxuuca. IIpu yBeruuennu ) raaBny, 
poub B (17) HaunHaeT urpaTb MepBoe ClaraeMoe, CBA3AHHOE C BpallleHHeM cucTe 
Mpl. KpuTwuecKasd MJIOTHOCTh Np 3TOM pacTeT BCJeCTBHe BOspacraHusA f! (E 
MOKa3bIBalolleH, BO CKOJIbKO pa3 TAFOTeHHe MIOCKOFO KOJIbIla MeHbIle Tarore 
HHA WHJIMHAPHYeCKOrO KOIbUa, OECKOHEUHO NIpOTAKeHHOrO NO z. MuHuMaJbHC 
3HaudeHHe KPHTHYeCKON MIOTHOCTH xp = 2,1 9* Oouee 4eM B 6 pas mpeBpiae 
KPHTHYeCKY!IO MIOTHOCTD 7/3; p*, nomyyenHy1o Bavib uw WlaimMaHom Aaa DByxMef 
HOrO CJlyyaa, a TakxKe OombIWe 3HaveHHA, HaliweHHoro Uanapacexapom. Té 
KHM OOpa30M, YCJIOBHA JIA TpaBHTaWMOHHOM HeYCTOHYHBOCTH B MEK3Be3],HO 
BeujecTBe T'aakTHKH OKka3bIBaloTCA OOslee X%KECTKHMH, YEM MOsyuanoch panes 


Mucrutyt dusukun 3emau um. O. 10." lImugta ' Ilocrynusio 
Axayemuu Hayk CCCP ; 14 VIII 1959 


({UMTHPOBAHHAS JIATEPATYPA 


1 J. Jeans, Phil. Trans., A, 199, 1 (1902); Astronomy and Cosmogony, Cambri 
1929, p.. 345. *S. Chtandrasekhad a Vistisuut Retonotng ‘ie 1985, me af 
3K. ® /OropoxHuKos, J\4HaMHKa BpauaouMxcA 3Be3qHBIX CHCTeM, 1958, ctp. 536 
4N. Bel, E. Schatzman, Rev. Mod. Phys., 30, 1015 (1958). "E. Aunxe 
®. Ome, Ta6nnun hynxuwit, M.—JI., 1948, crp. 172. © E, JI, Pyckoua, Bonpocs 
Kocmoronuy, 7, 1960. ; 
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Loraagn Akanemun Hayk CCCP 
1960. Tom 130, N 4 


TEXHHYECKAA ®PH3HKA 


A. Fr. KAYUYPHH u B. H. BEKPSEB 


HCCJIENOBAHHE MPOWECCA 3JIEKTPM3AL UH 
KPHCTAJIJIM3YIOUIENCA BObI 


(ITpedcmaeaeno axademukxom A. De Hoge 7 1X 1959) 


_ Hisazecruo, uro dasosbie NpeppallleHuA BeleCTB COMpoBoxalorcA pasjede- 
eM SJIEKTPHYCCKHX 3apANOB BOJIM3H PpaHHllbl NpeBpalleHuA thas. Dro aBsenue 
ee ics OOMbUIOH MHTepec B CBA3H C PAOM MpoOseM cOBpeMeHHOI cbu- 
KH, B YaCTHOCTH B CBA3H C NpOOseMaMH FpOsOBOrO S/IeKTpHYecTBa (ycTpaHeHHe 
MeX PaHOcBA3H, TpososallluTa MHMH Nepeway SeKTPOSHEprHH UT. J.). 
C Webio H3yYeHHA QIeEKTPHYeECKHUX 3p- 
KTOB, BOSHMKaIOUMX Mp KpHcTaJusa- 
MH %XKUAKOCTeH, HaMH Ob BbIMOJIHeHbI 
BITbI HeMOcpeACTBEHHOTO H3MepeHHA 3a- 
AQOB, OOpasytOllHXcAH MpH KPpHcTaJJn- 
it TlepeOXJlaxKJCHHbIX KalleJib JMCTHI- 9 


WpOBaHHOH BOJII. 
1 


CxeMa 93KCIepuMeHTasIbHOM ycTaHOBKH 
peactaBjleHa Ha puc. |. Meccneqyeman 
allt BObl HacaxKMBaeTCA Ha MPOBONOY- — |ypp_y 
yio netembky /, ycTaHoBJleHHyt0 B poKyce 


8 
‘mKpockona 2. IIpopomouka Kpenutca did Ur : 


<eECTKO Ha OKyJIAPe MHKpPOCKONa, TaK YTO 
pu onycKaHwu TyOyca MMKpOCKOIa BHH3 
aNJIA BXOJHT B WaxTy 3 TepMoctata 4, 
CTaBadch B dokyce mukpockona. IIpo- 
ecC KPHCTaJVIN3allMu Kali (uKcupyerca 
MHOmoToanMapaTom 5, Mose 3peHHH MHK- Puc. 1. Cxema 9xkcnepuMeHtampHolt 
ocKONa ocBellaeTca siaMnouKol 6. IIpo- ycTaHoBKH 

OOUKA C Kalle CBOHM CBOOOJIHbIM KOHILOM 

MOXKeT MosKovaTEca MOO K 3IeKTpoMeTpy 8, MHOO K 9JIeKTPOHHOMY yCHJIN- 
IO 9, MIpHcoeqMHeHHOMY, B CBOIO OYepelb, K BIEKTPOHHOMY WIM IeldoBo- 
y ocinmiorpapy 10. Jia ompeyenenuax TemnmepaTypHOrO pexKHMa KpuctTaJ- 
{ZallM KallIA BMeCTO IIpOBOJOUHON MeTeJbKM HacarKuBaJlacb Ha cla TepMo- 
ipbl (Ha puc. 1 He noKa3aHa). CHu3y WaxTa 3aKpblBaeTca cTeKsIoM J/, norso- 
ATOM JJIMHHOBOJIHOBY!0 UaCTb H3JIyYeHHA JaMUbl W MpeNATCTBYIOWHM Harpe- 
\HIO Kall WH OJHOBPeCMeCHHO KOHBCKTHBHDIM JBHXKCHHAM BO3lyXa B WaxtTe. 
K@2KJeHHe TePpMOCTaTa JO 3aaHHOH TeMMepaTypbI OCYyIecTBIAeTCA TBEPLOM 
VICKHCOTOH, KOTOPaA 3aKJabIBaeTCH BOBHYTPb TepMoOcTaTa. 

B mpomecce uccieqoBaHua ObIIO OOHAPy2KeHO, YTO SHAYHTEJIbHBIC 3apAJbI 
pasyloTcA JIM B TeX CJyYaAX, KOra KPHCTaMIM3ZAaIA KaMJIM COMPOBOX1a- 
CA B3PbIBOM,. i 

Ha puc. 2a noka3aH mpouecc B3pbIBa KPHCTaJJIMSyIOWencA Karin, Hedop- 
MA Kans, mpeqmectByioulad BSpbIBy, WOKasaHa Ha Kawpax / — 8, uHTepBa- 
IMexKy KoTOpbimMu oT 5 yo 2 cek. BugHo, Kak MOCTeICHHO BbIIyYHBatoTCA 
HYTPH pora, MpescTapsaroulHe COOOK KPHCTaJWIMSyIOULyIOCA BOAY. 3aTeM mpo- 
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WCXOAHT B3pbIB (Katppl 8 —J/, caemyroume uepe3 1/1, ceK. [pyr 2a Pe, 
Ha kagpe /2 us06paxkeHa uacTb Kalli, OCTaBIlaaca MocJe B3pbiBa. 

Auanoruyen pic. 26. On moMelleH HAMM B CBA3H C TEM, 4TO Ha HEM yfa- 
JOcb 3a:HKCHpoBaTb CMeLeHHe KamIH Noy WelicrBuem cu Aedopmaunn (Kagp 2) 
B MOMeHT OTpbIBa yacTH Karin (Kagp 3). Kaap / noKa3biBaeT Kallio Mepex 
B3PHIBOM, Kaap 4—mocse B3pbiBa. CHAMKH CJleyIOT C HHTepBaJIOM B +/o4 CeK. 
OJMH 3a JpyruM. ; 

Ha puc. 3 noka3aHa THNOBaA OCLM/IOrpaMMa B3pblBa; Ha Heli 3apUKcupOBaHO 
U3MeHeEHHe BO BPeMeHH BEJIHUMHbI 3apsAa, KOTOPHI Nepeyaerca OT OCTaBIUeHCcA 


a 6 
‘Puc. 2. TlocneqopatTenbuble cTaquH KpHcTaIM3aluu WM B3pbIBa Kalu 


Ha MeTebKe YaCTH KallWIM Ha ocuMNorpad. Ha Janno oclHOrpaMMe ore: 
YeHbI H NOJOKUTeIbHbIC HM OTPHUAaTeJIbHble 3apsAybl NPHMepHO OAMHAKOBO! Be: 
Jimunubl. Ha Apyrux OcluiorpaMMax HaOvloJaeTcHh 3aMeTHOe Npeobnananne 
3apAOB OMHOTO 3HaKa: NOJOMKUTEIbHOFO WIM OTPHaTebHOrO. CymlecTBeHHO 
YTO MepBbI HMMYJIbC Ha OCIMVIOrpaMMe Bcerya NOMOKUTeEIEH. 

Cy 110 OcUMWIOrpaMMaM, BeCb MpOlecc B3pbIBa MpOOKaeTcA HECKOMb 
KO COTBIX Ove cekyHbl. Bpiwi0 saMeyeHO, 4TO B cCTOPOHY OTpHilaTemb: 
HbIX 3HAYeCHHM 3apaq Hapacraer BCerfa M1aBHO, a B CTOPOHY NOOKUTeDHBID 
Bcera pesko (mHKH 2, 3, 4). Kak BbIACHHOCb, 3TO OOYCOBeHO TeM, YTO NOMO 
XKUTEJIDHBIM 3apAA Ha NeTebKe OOpasyeTcA B MOMEHT OTPbIBa JICAAHBIX “ACTH 
KOTOPbI€ HMCIOT CPaBHHTe/IbHO OOJIbUIMe Pa3MePbIl H COOTBETCTBCHHO OObUINK 
(OTpHllaTeIbHbIe) 3apAbl, NOSTOMY NPM OTPHIBe JIEAAHBIX “aCTHIL 3apAy ocraB 
melcad YacTH BOspacraer cKayKOM. TlonomuTeIbHBIe 3apadb yHOcATCAa cTpyel 
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MPOCKONMYECKHX Kaleb BOMbI, YTO OOYCOBIMBaeT CpaBHUTebHO aBHOe 
acTaHve OTPHaTebHOrO 3apaya Ha oOcraBllelica uacTu. 

OTppB JIeXAHbIX 4acTHIL WJIOCTpupyeT pwc. 2. Ha puc. 4 sauK- 
OBAHAa BOAHaA CTpyA U3 KamM. HeyerkocTb CHUMKa OObACHAeETCA TeM, 4TO 
WWIa MOA MeHCTBHeM peaKTHBHOM CHJIbI, BOSHHKalollel BCeyCTBHe BbIWeTa 
buaWWIMX YacTHIL %KUAKOCTH, BHOpUpyer. 


& TaoOauna 1 


DANLI, OOpasylouiveca NPH KpuCTaIM3alMA B3pHIBAOUMXcA Kanenb (CYMMapHBI 3apsaq, 
YHOCHMBIi OCKOJIKamn) 


Sapsag, 10-!2 Kya. men Sapag, 10-2 kyu. nine Sapag, 10-3 Kya. 
OTIbITOB | OMbITOB 
on aie = ae = 
i] 
| 4 17,0 2 1,8 pil 3,4 
\2 27 0,3 5D 4,2 /; 
| 3 28 “le (0) 53 0,3 
| 4 2,4 29 {;2 54 1,4 
5 Alay, 30 0,9 55 ORS 
6 3 0,9 56 0,3 
cf 32 One 57 0,4 
| 8 33 4.5 58 0,4 
11 9 34 Ons o9 0,3 
M0 10,4 35 0,6 60 ‘Ns 
4 4,6 36 0,0 0,0 64 OR 
2 1,0 37 1,4 62 1,0 
3 38 0,4 63 2,8 
4 25.0 39 0,4 ORs 64 0,3 
5 Ze 40 Ona 65 Pip) 
6 1,8 4 ae 66 1,0 
7 15,0 42 By) | 67 0,4 
18 30,0 43 a0) 68 Pp) 
9 0,9 44 2,0 69 9,0 
0 35.0 45 a) 70 (ORD) 
24 3,0 46 NORE) ’ ah 4 
9 1,8 ie 03 Cpequ. sapaga +1,9 —4,1 
[23 Ay 48 0,6 
24 15,0 49 0,9 Cpeau. a6- 
25 0,6 50 il COJUOTH. 
3HaueHHe B50) 


B ta6a. 1 npexcraBseHbl pesyibTaTH 70 H3MepeHHH 3apAAOB B3PbIBaIOULHXCA 
inesIb BOJbI HaMetpom oT 0,2 102 MM npu TeMmepatype oT —3 0 —20°, BpI- 
DJIHEHHBIX C MOMOLIbIO WIeEKTPOMeTpa. 

Ecau oclusmiorpad c WocTaTOuHO OOVIbIMOM CKOPOCTbIO pasBepTKH MOSBOMAeT 
‘MeYaTb MOMEHTHI BbIWIeTa H BeIHMYMHY 3apAya OTJeJIbHbIX YaCTHL, TO IIeK- 
homerp UKcUpyeT JIMUIb aureOpawuecky!o CyYMMy 3apsxoB, OOpasylouluxca 
| pesyJIbTaTe B3pbIBa, KOTOPad MO aOCOIOTHOH BeIMYHHe MOXKeT OKasaTbCA 
'HECKOJIbKO Ppa3 MeHbIIIe MaKCHMaJIbHOrO 3HaYeHHA 3apALa OCKOJIKOB. SaBHucu- 
OCTb BEIMYMHbI 3apsya OT pasMepOB BSPbIBAIOIMHXCA KalleJlb B HallIMX ONbITAX 
DHapyKUTb He yflaJlOcb. , 

| SacbuKcupoBaHHple B ONbITaX 3HaYeCHHA 3apAQOB Kalle/Ib UMCIOT TaKOH 2K 
DpANOK, KakOH HaOwOqaeTCA B FpO3OBbIxX o6akax (1). 

_ Kak yxKe yka3pIBaslocb Bplllle, He BCe HCCJIeqOBaHHbIe KamlM NPM KPHCcTal- 
W3allHH B3PbIBAIUCb MU JaBaI 3HAYMTebHbIM 3apAay. Kpuctalinsalua 20- 
JIbHO UaCTO 3aKaHUMBasacb JeopMalveli Kaleb HM OOpasOBaHHeM TPellHH. 
aK [IpaBHJIO, B MOMeHT OOpa30BaHHA TPelHH Ha OCILMIJOrPaMMe MOABIAICA 
Oonbmio0H umnysbe. Tloqob6Hoe xe ABJeHHe YacTO NPeMMNCCTBOBAO B3PbIBY 
anesib (muK J puc. 3), OueBuqHO, B MOMCHT oO6pa30BaHHA TPelMHbl OT Kall1H 
rleraloT MeIbualiline KPHCTaIb! bla, YHOCA Ha CeOe COOTBETCTBYIONIHM OTPH- 


ATCJIBHBIN 3ap x. 


HX JO TemlepaTyphl —2—-—7°, eCJlH Ha NOBeEPXHOCTb KalJIM U3BHE Moray 
J@QAHOH KPHCTaJ/I, KOTOPbIM JlaBaJl HavaJlO CTpeJIOBHAHOMY JIMAepy, ObiCT 


) : 
Bnwio 3aMeuveHO, UTO KallWIH Yale BCerO B3PbIBaJIHCb IIpH TepeoxJlaxK eH 
PacnpoOcTpaHABLIeMycA MO BceH MOBePpXHOCTH KallJIH. 


i “ies ) 
RS 
S 
SS a 
= | 
S . 
sa 

= -_——____________4 

QOS CER, 


Puc. 3. Tunopasd OcWHAOrpaMMa B3pbIBa: 


B cBxA3H C 9THM MOXKHO MOJlaraTb, YTO TIpH ONPeesICHHbIX YCJIOBHAX 3aMep 
3aHnve MepeOxXJaxKeCHHbIX BOJHDbIX aapo3oulel TOJI2KHO HMe€Tb XapakTep IlelmHOl 
PeakIHH: 3aMepsaiolwlad Kalla, B3OPBaBLIHCb, TaeT C€pHto JI€¢TAHbIX OCKOJIKOB 


Puc. 4. Muxkpockomnueckve YaCTHUbI BOJbI, BbIWeTAaIOMNe H3 
KallIH B Ipolecce B3pbIBa 


KOTOpbIe, MOnaladt Ha NepeoxwaxkeHHble Kalli, LaloT Hayao UX KpHcTaIE 
3allHv, T. €., B CBOIO O¥epeb, KPHCTaIM3yACb, B3PbIBAaIOTCA HM BbI3bIBAaIO 
B3PBIB Nocexyiouux. TakuM O6pa30M MpOvCXOAHT JaBHHOOOpasHoe HapacTaHH 
UMCIa KPHCTaJJH3YIOUUXCA Kaleb. JlaBMHooOpasHO B TaKuX culyyaAX NOJDKe 
HapacTaTb WM 3apA B KPHCTaJWIM3YIOULEMCA a2poO3OJle, YTO coriacyeTcaA ¢ Ha 
OuOAeCHHAMH 3a OGJlakaMH B Upupoge (7 *). 


JleHHHTpaCKHH ruApomereopomornyueckuht Tlocrynvio 
HHCTHTYT 11 VIII 1959 


UMTMPOBAHHASA JIMNTEPATYPA 
‘Tl. H. TaepcKou, ArmochepHoe snextpuuectso, JI., 1949. 2 1. M. Vows 
HuToOB, JLIAH, 109, Ne 1, 77 (1956). ° YW. M. UMauuros, Tp. Inapu. reodus. o6c 
B67, 1211957). “2 BY Ue Mia stom she Physics of Clouds, Oxford, 1957. 


Woksagn Axkanemun Hayk CCCP 
1960. Tom 130, N 4 


TEXHHYECKAH ®H3HKA 
’ J. A. CBET 


 PAMWAWMOHHASA TIMPOMETPHA METAJIJIOB B BUIM3KON 
MH®PAKPACHOM OBJIACTH CNEKTPA 


(IIpedcmasaeno axademuxom IT. B. Kypdwmoeom 14 VIII 1959) 


Uspectuaa u3 ontuyeckoli mupomerpun (1) 3saBucHMocTb, cBxA3bIBaIOINad sp- 
cTHylo Temnepatypy Tz, HCTHHHy!0 TemMepaTypy Tycr HW MOHOXPOMaTHYeCKyt0 
YeHCIyCKaTeJIbHYIO CMOCOGHOCTH & JWI acPeKTHBHOTO BHaAYeHHA JVIHHBI BOW- 
f \ wMeeT BHI: 


e C, = 14380 w- rpanyc. Takum o6pa30m, TemMnepaTypa aApKocTHad Tem G6uu- 
> K MCTHHHOM, 4eEM MeHbIUe A HM KOS*PuIHeHT OTPaxKkeHHA p, p = 1 —e. 

J\idt MeTaJWJIOB B TBeEPLOH HM 2XHAKOH (asaxX B BUAMMOM u HHpaKkpacHoil 
acTAX CNeKTpa 3aBucuMocTb ¢ =/ (A) uMeeT yOpIBalollMH xapaKkTep. Cue- 
BaTeJIbHO, JIA WIMPOKO paciipocTpaHeHHBIX B MpakTHKe MeTOROB MHpomerpuu 
DKOCTHOH, YacTHYHOH payualuu* pH mepexofze B UuNPpakpacHylo oOOsacTb 


Be CSS 
eKTpa pa3mmuve Mexyy Tg H Tucr, XapakTepH3yemMoe BesMUMHOH =, Ine, 


{cTeT; yBesM4MBaIOTCA Kak i, Tak u | Ine]. 

 jina Metoya u3MepeHua WBeTOBOH Temuepatypbl 7,, MO OTHOUWIeCHHIO cmeK- 
aJIbHBIX ApPKOcTeli B ydacTKax cCieKTpa Cc sPPeKTHBHDIMH 3HAYeCHHAMH [JIMH 
1s hk, WH hy MOMKHO 3anHCaTb 


=e al hike In ey 
100 Sh ae UCT (Ag ae yx) Cy 8 5) 


ee =f (hy) Ue. =f (42) — KOSpPuUMEHTH! CMeCKTPaJbHOK Jy YeNCIyCKaTedJb- 
mi cnoco6HocTu. UccneqoBanua ¢ = f(A) AIA MeTaJJIOB B TBEPOH MW *KHAKON 
a3aXx, B TOM UHCJIe MpOBeeHHbIe METO]OM MOLY JSILHOHHOH pedsiekToMeTpuu (°), 
Ka3bIBaloT Ha TO, 4YTO OOYCJIOBJIMBaeMoe AMCMepcHeH yMeHbIleHHe © C BOSpa- 
aHveM ) B OJIM3KOM HHPpakpacHOl OO/JIaCTH CBA3AHO C YMeHbILIeHHeM BeJIH- 
HbI Oe/Od. J[at HEKOTOPbIX MeTaJIJIOB B OsIM3KOM HHPpakpacHo OOMacTH cMeK- 
a umerorcs yuacTKH ** Ah = hg—hy, Ha KOTODBIX Q~0, tT. e. nu3ayue- 
@€ cepoe (¢) =, Tus = Tucz)- i 

Bmecte c TEM YaCTO BbICKa3bIBaeMOe B PadoTaX MO pajMalMOHHOK nupomert- 


| £1 
im (4,5) mpeymosoxKeHHe O TOM, UTO YMeHbIIeHHe BeJIMUHHBI jin , HMero- 


ee MeCTO HpH COuM2KeHUM HCMOb3yeMbIX SHAYeHHH 4y H hg, CYyIleCTBeHHO 
MeHbllaeT pa3mmune MexKAY Tue U Tucr, AA pAa MeTaJWIOB OKa3sbIBaeTCA 


BePHbIM. | * 
Bemuuuna A = Ayko (Ag —2y)*, rpatollad B MHPOMeTPHH IWBeTOBOK (cnek- 
bAJIHOTO OTHOUICHUA) POJIb HEKOTOPOH SKBUBAJIeCHTHOH JJIMHbI BOJIHDI (0 aHa- 


 * J]ns MMpOMeTpHM «MOHOrO H31YYeHHA» STO PaCCMOTPeHO B (?). 

 ** MunumManpnas BeinunHa AA B MMpoMeTpecnekTpasbHOro OTHOMEHHA Ope Ker neTCA AONY- 
{MOH BeEAMYMHOM MHCTPpyMeHTabHOH MOrpellHocTH, u6o Ip aHHOM Soca i, H3MeHeHHE 
eKTpaJIbHOrO OTHOWeHHA C TeMMepaTyPOH TEM CHJIbHEe, YOM Sombre : 
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JIOrHH ¢ TIMpoMeTpuelt APKOCTHOH), MpH yMeHbINeHHH Ah = (hg —h,) Bospactae 
Srot pocr TeM GouIbile, YeM OOvIbIle aOCOMIOTHbIe 3HAYeHUA hy: 

TakuM o6pa30M, Mp OfHOM HM TOM xe 3HayeHHH A) B uHppakpacHou oO 
nactn A 6oubple, vem B BHLUMON. Jini PpxAa MeTaJJIOB YCTAHOBJICHHBIC MOI 
XKCHHA IIPHBOAAT, Ha MepBbI B3rIAL, K MapawOKCaJIbHOMY BbIBOy O mpHow 
*KeHHM 3HaueHHii UBeETOBOL TeMMepaTypbl K HCTHHHOM 3a CueT BOSMOXKHO OO 
WlerO pa3HeceHHA hy H Ay. B jeHcCTBUTeJbHOCTH HHKAaKOTO NapafoKca HeT. 

Tlia 6oubUIMHCTBa MeTaJIJIOB B HH*PppakpacHoH OOacTH CieKTpaJibHOe pa 
Mpemenenue ¢ = f(A), OOycuIOBMMBaeMoe JMCMepcHeH, TaKOBO, 4TO NpH pa3H 
CeHHM Ay H Ag aOcOuJIOTHOe 3HayeHHe [in = YBeJIMUMBaeTCA Mey JIeHHee, ue 
nagaer A *, SKcnepHMenTasbHO yCTaHOBJeHHbIe BbIIMe 3aKOHOMePHOCTH ObIJIE 
MIpoBpepenbl Ha cepeOpe, Megu u Ap. **. | 

Vi3mepeHua MpOv3BORHIHCb C MOMOLIbIO MMPOMeTPa CMeKTPaJIbHOrO OTHOLIE 
Hus Ha repMaHHeBoM qdotoguoge (°) pH TeMlepaType KpHcTaJVIM3alMH, OMMpe: 


o ae me i 
jenaeMOi 0 MoulaaKe Ha NeHTe camomucua. Benuunvna AT = Ty, —_ fe 


A € eo 
= c, In —B Bue TemMepaTypHO NompaBKH OMpefeAach KaK Pa3HOCTb M0 
o2 : 


Ka3aHHli WHpOMeTpa, BH3HpyeMoro TO Ha 3epKaJIO BAHHbI WCCJIeyeMoro MeTaJk 
Jia, TO Ha OTBepcTHe NorpyxXeHHOM B NocsesHu OOOOUKH YepHorO Teva. 

Pe3yIbTaTbI H3MePeHHH CBeeHHI B Tad. |, B KOTOPOH MpHBeeHbI 3Haye 
HHA TemmepatTyp 7, HM NowHOrO H3ayueHuA Ty. 


Ta6auna 4 


Mertaan Tuer, °C Tus (hs.2a), Ay HAs, ue | Ts (A), °C Ty,°C 
Cepe6po 960 960 +5 50 (A=0,65) | — 
Meyp 4183 4205 4000 (A=0,65) | 700 
Huxeup 1450 1567 Ay=0,69; Ao=0,98 


4477 | 4y=0,98; Ag—=1,65| 1300 (A=0,65) | _ 
1521 | Ay=0,69; Ap—1,65| 1075 (A=1, 60) 
} = + 
X 06 abt 1490 1572 | 10,69; 22=0,98] 4379 A=0,65) | .- 
1475 | Ay=0,98; As=1,65] 4599 (2165) | 950 
4530, ole 20) COgsetes ee) 
yKee30 1525 1620 \y=0,69; Ap=0,98 
1495 \i=0,98; Doan Oo 
1555 | Ay=0,69; Ae—1,65 
Bombdpam 1544 1567 Ay=0,69; 4.=0,98 
1766 | 24=0,98; A,=1,65 
1674 | Ay=0,69; Ag=1,65 


1400 (A=0, 65) 
4215 (A=1,65) | 1000 


1400 (A=0, 65) 
1235 (A=1,65) | 1100 


Agtomunnit (3epKao) 450 450 + 10/A1=1,6; rA=1,94 | 350 (A=1,9) zs 
Amomunul (okHcienHas 
MOBepXHOCTb) 450 450 + 10) Aqy=1,6; A .=1,9 425 (A=1,9) — 


IIpaBuibHOCTh pe3y/IbTaTOB u3mMepeHuli*** mogTBepxaeTcA pacueTom mo 
mpapku AT no faHHbim ¢ =f (A). SHauenua T, u Ty, MeTasWIOB CoBMasaiorT | 
o6ulen PHHATEIMH. 

H3mepeHuaA, MpoBeeHHble Ha OKHCJICEHHOM MOBePXHOCTH aJIIOMMHHA UM HeEKO 
TOPbIX €FO CIIaBOB, YKa3bIBalOT Ha Cepbl XapakTep u3myyeHua ****, Oro nox 
TBepAKaeTcH HM ApyruMu paOoraMu B STOH OOacTH (’,8). 


* 
vr ams HEK OTOPBIX Neu 3Ta 3€KOHOMEP HOCTb HMECT MECTO H B BHLMMONi 0 OlacTH CHeKTpa 
omoxKe oy 
P HHe O MpHOnMxKeHuH T,, K T,,., 1p pasHeceHHH Ay, Ae B O1N3KOH MUpaKpacHO 
OO ACTH CHEKTPa SKCIEPHMCHTAIbHO NOATBEPKaeTcA Take JA *WKelesa, HAKEIA, MOBEPXHOCT! 
BOJIb(—)PPaMOBOH JICHTHI H Jp. 


aK 
pry Hi3mepenua nponspoguauch C. JI. Happnuxunpm u B. B, Ppamunem 
“* VismepeHia Mponspoqumuch A. A. Tlockaueem. 
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[Ipaxtuyecku mpH y= 1,6u, 4,=1,9 uw u3MeHeHHe © Aaa NOBepxXHOCTH 
TKa aJIOMHHHA Ooslee 4em B 4 pasa (oT 0,2 go 0,9) mpnBomuT K u3MeHe- 
M MOKa3aHu MMPOMeTpa CNeKTpaJIbHOTO OTHOMICHHA MAaKCHMAJIbHO B Mpe- 
ax 10°. Hsmenenue xe noka3aHHii APKOCTHOrO uH(ppakpacHoro MupoMeTpa 


lu) npH stom gocturaeT 100°. 


VWuctutyt Metanayprun um. A. A. Baiixosa Tloctynuso 
AkaylemMuH HayK CCCP 1 VIII 1959 
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7 
TEXHUYECKAA PH3HKA 


H. C. ®ACTOB 
PEJAKCAWMA HAMPAXKEHHH HW MOJI3Y4ECTb KAK IPOLLECCbI 
BASKOFO TEGVEHHA | 
(ITpedcmasaeno akxademuxom TI, B. Kypotomoeoim 17 VIII 1959) 


os 


Baskoe TeveHHe TBepAOrO Tea OOBIYHO OMHCbIBaeTcA ypaBHeHHem Makc- 
Besiia (*,”) : ; 

(6 —4/39115z~) + t (Siz — 13611824) = Qt (Siz —*/38215:e), (1) 
rile o;,—TeH30p HallpaAxeHHH, ©, —TeH30p epopmManui. 3:2 — CHHHUHbIA 
TeH30P, 1. — MOLYJIb CABHra, t— BpeMA pesaKcallHH. 

Vi3BecTHo, TO ypaBHeHHe (1) KayecTBeHHO MpaBUJIbHO OMMCbIBaeT H3MeHE- 
He HampsAxKeHHA MPH MOCTOAHHOM ecdbopMalluu — peJlakcallMio Hallpsa>*xKeHHul. 
OjHako moulyueHHbIe H3 (1) KOJM4eCTBeHHbIC pe3yJbTaTbI NO peJlakcalluv Ha- 
IIPAXKeHHH MWIOXO COrsacyloTCA C 9KCMePHMeHTAaJIbHbIMH aHHbimMu. V3BecTHa 
Tak2Ke, 4TO, 3a HCKJIIOUCHHEM MHKPONOVI3y4yecTH, ypaBHeHue (1) HempHMeHuMO 
JIA ONMCaHuA ABJICHHA NOJI3yyeCcTH. 

C TOUKH 3peHHA TePMOAWHAMUKH HeEOOpaTHMBIX TIpoweccoB (ABJIAIOWeHCs, 
m0 CyUleCTBY, MAKPOCKONMYeCKOM KHHeTHKOM) ypaBHeHue (1) ABsAeTCA yDpaB- 
HeHHeEM BA3KOrO TeYeHHA C OHM BpeMeHeM peslakcalluu. B evcTBUTebHOCTH, 
3a HCKJIIOYCHHEM OCOOBIX CJTyYaeB (XOPOWIO OTOKKCHHAIX KPHCTAJVIOB), KHHE- 
THKa H3MeHeHHM HallpAxKeHHH CBura B TBEPIBIX TelaxX XapaKTepHsyeTcA Wer 
COBOKYMHOCTbIO BpeMeH pewslaKcallMi — pelaKCalMOHHbIM CHeKTPOM Tz, (°) *. 

YpaBHeHuaA BxA3KOTO TeveHHA MpH HaJIMuuH CMeKTpa BpeMeH peJlakcalluH 
HMeIOT BH (°) 


Gin — */36118in = 2D) da [(Ore — "se 118ce) — PO); (2 
a 

r(a) ie — */8&7p 374 — Ue ; 3) 

iR hes ? ( / 

oy = 3Kexz; (4 

YP = 0, (5 


re $%)—TeHsop pewlaKcalluu, K —MojyJib cxKaTHA; Ag —MosomKUTeMbHas 


NOCTOAHHAA, yAoBNeTBOpsioMjad fycnoBHIO >) he = UL. 
a 
IIpumenum (2)—(5) kK penakcalHu HanpaxKeHHii uM No3syyecTH OAHOOCHE 
pacTaHyToro ofHopogHoro crepxHA. Ilyctb B HauyaJIbHbIii MOMe€HT K CTepxKHK 
Oblla MpWIO*KeHa Harpy3Ka, BbISBaBIad MIHOBeHHYy!IO jedopmaluio &. B mo 
culeyoulve MOMEHTbI BpeMeHH e*opMalluaA yepxKuBaylacb MOCTOAHHOM 
HanpaBum ocb Ox no ocu cTepxkHaA. YuutTpipan, uTo Syy = &22, NOMYYMM UX: 


(2) — (4) 
Ore = K (Sxx + 28yy) + “/s > ha [(Sxx — Ey) — (Pe) — py; (6 


y 


Syy = K (xx + 2eyy) — */s 2» ha [(Exx — Eyy) — (%) — pO) = 0. (7 


a 


* TlpH onucaHHu BASKOTO TeYeHHA YUHTbIBAIOTCA TOMbKO Te BpeMeHa pedlakcallun, KOTOphI 
SHAYHTeCbHO MpeBOCXOAAT BpeMA 3aTyYXaHHA KONeOaHHH B pacCMaTpHBaeMoM Tesle. B cBa3 
C STHM IPH BASKOM TeYeHHH HallpA*KeHHA YAOBMETBOPAIOT YpaBHeHHIO PaBHOBecHA 0s,,/0x, = C 
a He yYpaBHeHHIO JBHKeHHA. 
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ITpumenum xk (3), (6) u (7) mpeoOpasopanne Jlannaca — Kapcoua (*) 
co 
f= p\ e-vtf (at. 
0 


Torga B us06paxKeHHM Novryuum 


x p ddAgty IT “(4 + pt,) 
Srey = 9K “ eke oe (8) 


3K.IT (1 + pt_) +p )A,t,. + Pr.) 
B a B+a 


| Cuurasa 4, <K, nomyumm KopHu 3Hamenatena ypapHenua (8) 


CorjacHo Teopeme 0 pa3oxKeHHM cbyHKuni (4), nomyunm u3 (8) 


: Ci = ») 
So; a Ag ae (10) 
M3 (8) u (9) Haxoqum 
wee OK . 
tN = Bae ee 


_ Tlepexogqa or us06paxkenuna K OpuruHasy, Nomyuum v3 (10) 


9K ace 
Sane TORE ie (> hae ane (11) 


Tak Kak Bce A, >0, To u3 (11) cmeqyeT, uTO C TeYeHHeM BDpeMeHH Ha- 
A2KCHHE MOHOTOHHO yO6biBaeT KaK CYMMa 9KCTOHEHT. Uepes jocTaTouHO 
[HTCJIbHbIM MpOMe2%KYTOK BpeMeHH BCe WieHbl ypaBHeHua (11) cranyT mpene- 
}E2KUMO MA@JIbIMH IO CpaBHeEHHIO C WIeCHOM, COJepKallHM HanOoubluee BpeMa 
akcalun tm, HM (11) mpumeT Buy 


Bees are ae (12) 


Sia aKap 


e. Mocyie AOCTATOUHO JWIMTeJbHOTO BPeMeHH HaGJIOWeHHA pewlaKcallMa Ha- 
AXKeHHE OMMCHIBACTCA OHO SKCHOHEHTOH. DTO JelicTBUTebHO HaOsMIOMaeTcA 


onbite (BTOpaA cTaquA pesakcauHy (°)). 
Vis (11) a8 dbukcupoBanHoro BpeMeHH HaOJOZeHnA t, HaxXOHM 


USE oe COND ieee a Cat (13) 


o(0) — HalpAxKeHHE B HauaJIbHbI MOMCHT BPeMeHH. 
Mis (13) cnegyer, uro nagenue HanpsxKeHHA Noy, = 0) — oxy 8a OLMH H 
T Ke MpOMexKYyTOK BPeCMeCHH MPONOPUHOHAaIbHO HavaJIbHOMy HallpA2K CHO 
), CooTHouleHve (13) NpakTHYeCKH BbINOJHAeCTCA NIH HauaJIbHbIX HallpsKe- 
x 


i HWKe Mpemesma TekyuecTH (°). 
TIpumenum (2) —(5) K nossyyecTH (9x2 = const). M3 (8) Haxoqum 
3K IT (t+ pts) +P >) ID'Aata(t+P74) 
p eae (14) 
Di en EE (1 + pt,) 


Bra 


a 
Si Oxx 


xx = 9K 


wis 
p 
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CormacHo TeopeMe O pa3Jl02%KeHHH 


n 


pps) ye a ee 
exx = OK p Thats es nay 0% +d Ce ye) ’ ( 


re Pp, —KopHu yHkunn f (p), 62. — MOcTOAHHDIe, 


f(p) = Since TT eee 


+a 


Tlepexona of (15) kK opuruHasy, MusyyuHM 
fo) 


N—1 
2 5 t 

St oe, Me 3K ie ok : Shot? uv > Q,e'% : (1 

© xx OK 3 ie ! > Nene B 

ata ( a «) 8 Gall 

a a 4 
Kak caenyet u3 (16), CKOpocTb Mos3yyeCcTH &y, MPOMOPUMOHAaIbHa Mp 
OXKCHHOMY HaMpAXKeHHIO oyy H C TEYCHHEM BPeMeMM ACHMITOTHYCCKH TIpHOJ 

*KaeTCA K CBOCEMY CTalHOHapHOMYy 3Ha4eHHIO 


. 6 
(2a) cman ar —_ . (1 
3 Ms Keo 


[pacbuk 3aBucHMOCcTH ¢y, OT BPeMeHH CXeMaTHYeCKH NOKasaH Ha puc. |, rs 
yuacrok AB c mepeMeHHOH cKOpOcTbIO Nossy4ecTH OOYCOBJeH TEM, 4YTO pedlak 
CallHOHHbIe MpoOlleccbl XapakTepH3YIOTCA He OJHHM, a HECKOJIBKHMH BpeMeHa 
penakcaunn. Yuacrok KpuBoi BC xapakTepusyeT cTalMOHapHylo CKCpocT 
NO3yYecTH, OMHCbIBAaeMy!O ypaBHeHHem (17). 

Ecuim cucreMa XapakTepH3yeTca TOJIbKO OJHHM BpeMeHeM peJiakcalluk 
to yyacrok AB puc. | c nepeMeHHOH ckOpocrbio nosisyyectH ucyesaeT. B i. 
caryuae u3 (16) HaxoquM 


; 3. 
S : (1é 


Coorpomenve (18) onucprBaer MuKponossyuyectb (°). 

XotaA ypapnenue (16) onucpiBaeT KaveCTBeEHHO ABJeHHe NON3sy4ecTH, OHAR 
KOJIMYe€CTBEHHO, 3a HCKJIIOUCHHEM ABJICHHA MHKpOMOJI3yyecTH, OHO HaXO,UTC 
B IIPOTHBOpeUHH C ONITHLIMH JaHHEIMH. B ypaBHenuu (16) 3aBHCHMOCTb CKOpocT 
MNO3YY4eCTH OT HalpAKeHHA JIMHeHHAA, TOra KaK B JeHCTBHTeIbHOCTH MMee 

Ses Acie, (i 
rie > 1. 

IIpuunna pacxoxeHHA pe3yJIbTaTOB BBIUMCJIEHHH C OMbITHBIMH JaHHBIMH | 
3a@BHCHMOCTH CKOPOCTH NOJI3yyeCTH OT HalipAxKeHHH 3akJOUaeTCA B TOM, 41 
B peaJIbHOM MeTaJJIe, NOABepxKCHHOM Harpy3ke, BCJeACTBHe HasM4NA TecdbeKTE 
KpHCcTaIM4eCKOH CTPyKTYPbI HalpAxKeHHA HeowHOpoLHH. Ilpu 3aqaHHo BHeL 
Hell Harpy3Ke B HEKOTOPbIX y¥acTKaX MeTaJJIa (Ha830B€M MX TaCCHBHbIMH) Ip! 
UCXOJAT AKTbI CKOJIDKCHUA (HJM [pyre npoOlecchl, HaNpHMep OOpasoBaHHe Tp 
UHH), BCJIeACTBMe 4erO STH YYACTKH NpakTHYeCKH He BOCMPHHUMAIOT JlaJIbHel 
wero YBeIMYeHHA Harpy3KU MO CpaBHeHHIO C COCeAHHMH yNpyro Aecopmupy: 
MbIMM YYacTKaMu Mp TOW we CaMOl AepopMaluu. CkopocTb movisyyecTn BCel 
oOpasia ONpeesmeTcH CKOpOCTbIO NOJsyyecTH ynpyro eopMupoBaHHnix - 
aKTHBHBIX YUaCTKOB OOpasila, T. €. yUaCTKOB, BOCIPHHUMAaIOWLMX yBe/IHUeHI 
Harpy3ku. J\ia STHX y4YaCTKOB CKOpOCcTh NOsyYeCTH OMpesessAeTcA ypaBHeHHeE 
(16), rae NOW Ox» CleyeT MOHMMATb JOKaJibHOe HalipsxKenne. C yBennueHne 
MpHMOKEHHOK Halpy3KW YHCNO AaKTMBHbIX YUaCTKOB YMeHbilaeTca (Tak Ké 
YaCTb W3 HUX IepeXOJHT B NaCCHBHbIe), B pesyJIbTaTe YerO NOKaJIbHbIe Hap AK 
HHA B STHX YHaCTKaX H, C/leOBATeIbHO, CKOPOCTb NOJsyyecTH pactyT OpicTp 
CpeqHero HalpsAxKeHHA OOpasila. 

OnvicaHHas cxXeMa nom3yuecTH MMeeT MecTO B KpucTauue (HI NOMKPHCTaJI 
TOJIbKO B TOM CJly¥ae, CCJIH B MCIbITbIBACMOM OOpasile HMeIOTCH COOTBETCTBYIONL 
RepekTbl CTpykTypbl. Ecam Kpucrasmmueckaa CTpyKTypa OOpa3ila B AocraTouHt 
Mepe COBepIleHHa (HalpuMep, XOpOnIO OTOKKeHHBIi KpUcTaJM), TO mpowe 
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SYMECTH XapaKTepH3yeTCA NpakTHYeCKH OJHHM BPeMeHeM pevlakcalluy, 
PuBax NosyyecTH, coriacho (18), HayHHaeTca c ycraHoBuBUelica cralun, 
yA HecTallMoHapHyto (7). Kpome toro, u3-3a orcyTcTBHA COOTBETCTBYIONUX 
€KTOB CTPYKTYPbI, ABJIAIOULMXCA KOHMeHTp aTOpaMH Hallp AxKeHMH , Hallp AKeHHA 
KOM OOpaslle NpakTHYeCKH OLHOPOAHHI HM, CeMOBAaTeIbHO, CKOpOcTb novisy4yec- 
MPOMOpIMOHabHa CpeHeMy HalipsAxKeHHIO COpasia (MukKpOMOssyuects). 
IIpu penakcalnn Halpsxenuli pacnpeyeneHue HallpA2KeHHH B OOpasile TakxKe 
AHOpOAHO. OWHakO BBHAY TOTO, YTO TIpH STOM HaNps2KeHHA yMeHbIAaIOTCA 
axkKJOM yuacTKe OOpasila (0 a6cOOTHOM BeMUHMHe), BCe ero yYacTKH BOC- 
HUMaIOT YMeHbIMeHve Halpy3KH, T. €. ABJIAIOTCA AKTHBHBIMH, eCJIH TOJIbKO 
NpOwcXOMT Mepepacnpeseyienna HanpsAxKennii. 

TOMY H3MCHEHHA HalipsixKeHHH B mMporecce ‘HOR AGS 
akcalluH pH HeOONbWIMX NepBOHaUa/bHDIX 
py3kaxX  yfoBseTBOpsIoT cooTHOMeHuIO (13). 
Tlony4eHHbIM pesybTaTaM MOXHO JaTb Culeqyr0- 
uHTeplipetraluro. B Metadvie, no_BepxkKeHHOM 
IPSXKEHMIO CABHTa, MpOMCXOAAT Mpolleccyr BA3- 
‘O TeveHHA (CaMoqudpy3HoHHOK pemaKcalun), 
IBOJAMIMe TPH MOCTOAHHOH epopMallun K CHA- 
) STHX HalpsAXKeHHH — pellaKcalMu HalipsxKe- Puc. 4 

i, @ IIpH MOCTOAHHOM HalipsxKeHHH — K TON3y- 

tH. B mpotecce Baskoro TeyeHHA aTOMBI (HIM rpynnbl) NepeMenlarorcsa v3’ 
‘MX MOJOKeHHH B Apyrue, Npeosonepasd pu ITOM MOTeHILMabHBIE Capbe+ 


| M€pOH BBICOTHI KOTOPBIX ABJIATCA BDPeMA pesaKkcallun. RUN SION 
EcaiM KpHCTaJiJ COMPUT OTHOCHTEIbHO Maso JedeKTOB, TO ero cTpyKTypa 
IKTHYeCKH CTPCro NepHoOsMyHA, HU B Mpollecce BA3KOFO TeEYeEHUA aTOMBI Mpe- 
JeBaloT NOTeHWMaJIbHbie Capbepbl ONHakOBOM BbicoTHl. Tlostomy Ba3Koe 
SHHe TaKOrO KpHcTalia (OCTBIeKaiCb OT aHH3OTPpONNH) XapakTepH3yetca 
MM BpeMeHeM pesiakcallMH H ONHCbIBaeTCA ypaBHeHHem (1), H KpHBaa nou- 
eCTH HauMHaeTCA cCpasy cO cTallMOHapHoro yyuacTka. B OOpasile c HesHayH- 
bHBIM COJepxKaHHeM JeeKTOB HalpAKeHUA MpaKTHYeCKH OMHOPOHbI H CKO- 
Tbh NOI3YYeCTH MpONOPpWMOHAaIbHa CpeMHeMy HaMps2xKeHHIO OOpasila. 

Ecaim KpHcTaJiI COJepxKUT OTHOCHTeIbHO MHOFO Jle*eKTOB CTPYKTYPbI, TO 
MbI IIpeOOsIeBalOT NOTCHUMaJIbHbIe Capbepbl pasJIMYHOH BHICOTbI HW BHSKOE Te- 
We XapakTepu3yeTcaA CMeKTpOM BpeMeH pevsiakcallMH. Kpome Toro, B TakOM 
cTaJie Hallps2xKeHUA HEOLHOPOLHHI. GTO NpHBOAMT K TOMY, YTO KpuBasd NOu- 
€CTH TakOro OOpasila HMeeT HecTalMOHapHbiI yYacTOK HM CKOPOCTb MovIsy- 
rH BO3pactaeT Opicrpee NepBOH cTeneHH cpeHero HaNpAKeHUsA. 

B CBA3H C H3JIOXKCHHBIM BbIIe CTAHOBHTCA NOHATeH (akT, YTO B Mpolecce 
3y4eCTH CYMMapHad BeMUMHAa YAJIMHeHHH 3a CUeT BAAMMbIX 10], MAKPOCKO- 
 CMCULCHHH B OTJ@JIbHBIX 3epHaX H CMeleHHH 3epeH Mery coool Bcerfa 
blue HaO/IOLaemoro yAiMHeHHA COpasua (°). Hexoropaa AoA HeAocratouen 
rH ecsbopMalluv, m0-BuyuMOMy, OOyCIOBeHa NpOleccaMH BASKOFO TeyeHHA 
‘THBHBIX YUaCTKaX, He BbISbIBAIOWIMMH B HUX aKTOB MiacTHyeckon Jeop- 
MM. 


VWUuctutTyT MerasopeqeHia H (H3SHKH MeTAaJIJIOB Tlocrynuso 
(lenrpasIbHoro Hay4HO-HCCIeEMOBaTeIbCKOLO HHCTHTYTA 7 VIII 1959 
yepHOH MeTaJJypruu 
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J MpounocTH TBepyzbIxX Tel, M3q. bs SEM ee H A, 
; Hiern eee B. M. PoseuOepr, Mss. AH CCCP, OTH, Ne 2, 48 
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Worxagn Akagemum nayrk CCCP 
1960. yTom 130, Ne 41 


TENAOTEXHHKE 


b. H. JEBATOB 


MEPEXOJHbIE PEX)KHMbI PABOTDHI HEMPEPbIBHO AEMCTBYO UX 
TENJIOOBMEHHHKOB C TOJICTbIMH CTEHKAMH 


(I1pedcmaeneno axademuxom B. C. Kyaebakunoim 12 VI 1959) 


B pa6ore () Opia peuieHa 3aaua O MepeXOMHbIX MpOleccax B Tel1000Mek 
HHKaX Tula «<TpyOa B TpyOe» C TOHKHMM CTeHKaMH (T. e. O23 yyueTa TenOBC 
e€MKOCTH CTeHOK). B HacTOaeM COOOUIeHHH pellleHHe HecTallHOHapHOu 3alay 
flepeHOCHTCa Ha Oouee OOuMK CyYaH, Yale BCTPeyalouHiicA B MpakTHKe (KOr] 
HMeeTCA TOJICTad CTeHKa, pa3fenmollad TBMxKYULMeCA Cpefbl); MpH 9TOM HM 
Momb3yeTcA aPPeKTHBHHIA MpHemM nmpeodpa3soBanua Jlamaca (MHOrOUNCJIeCHHB 
MpHMepbl IpHMeHeHHA KOTOPOFO B pelicHHH HeCTalMOHapHbIX 3alay WA A 
MOJIBUDKHBIX cpey, CM. B (?)). 

PaccMoTpyM Tem00OMeH Yepe3 NeperopowKy MexKAy ABYMA HeC*KHMaeMBIN 
MMJKOCTAMH MPH CJeAYIOULMX OFpaHHyueHHAX: 

1) TeueHwe %KUJKOCTH ABJAeCTCA OMHOMEPHbIM, YTO COOTBeTCTBYeT ABHKeHH 
MO TpyOaM B TypOyJIeHTHOM pexKHMe. 

2) Kostpuunent TeMnmepaTypOmpoBoqHOcTH MaTepHasla MeperopoawKu H. 
CTOJIbKO BeJIHK, UTO JJIMTeIbHOCTbIO pacnpOcTpaHeHHA Tella B He MOXKHO Ip 
HeOpeub. IIpaxtuyecku 3TO ycnoBHe yAOBMeTBOpAeTCA WIA MIOCKOH HW WHIM 
ApuueckoH creHoK mpu F, > 0,3, rye F,— Kputepuit Pypbe; npu 39ToM a 
CTOAHCTBO TellMOpu3sH4ecKHX MapaMeTPOB XKAAKOCTH MW CTeHKH COXpaHse4r 
¢ TOUHOCTHIO 10 2%, uTO He MpHBOAUT K 3aMeTHBIM OWIMOKaM. 

3) TenJIOBbIM MOTOKOM BJOJIb CTeHKH MOXKHO MpeHeOpeyb, TaK KaK [BU 
Wad CHJla Mpollecca — pa3HOCTH TeMMepaTyp B CTCHKe HHYTORKHO MaJibl MO cpa 
HeHHIO C pa3HOCTAMH TeMMepaTyp B paWaJIbHbIX HallpaBJIeHHAX MexLy Trop 
UHM MW XOJIOQHbIM TeIMJOHOCHTeIAMH. 

B oramune OT ycOBHH, NpHHATHIX B padore ('), GyeM B MepexOMHbIX pexk 
MaX paOOTb almapaTa Y4HTbIBaTb TelOBYIO EMKOCTb CTeCHKH, pa3slemmioulen I 
cpeJpl. 

K Bpipoqy OOuluX ypaBHeHul HecTallMOHapHOH Temmonepenaun (1) B aT 
ciyyae RoOaBAeTCA paccMOTpeHue CTCHKH Kak TpeTbell MpoMexyTOUHON cpe) 
CO CKOPOCTbIO, paBHOH HyJIo. 

]{a cilydad MpoTMBOTOKa ypaBHeHuA uMeIoT Buy * 


OT Ody 

<i Madea) ag ol 
OT 
“Ot =k, (T,—T)+k3(T.—T), 
aT aT» 
a Ws RP Ps), 


roe T(x, t), Ty(x, ¢), T2(x, t)—coorsercrBeHHo TemMmepatypa cTeHR 
ropayeH Cpe, XOMOAHOH Cpebl B OTHOCHTeEbHBIX euHuax **; x — Koc 


vy} 


ey: YpaBHeHHA AA CHyyad MpAMOTOKA Nowy4yaloTCA 3aMeHOlt wy, Ha — Ww). 
3a eAMHMy u3MepeHua mpunato T,(0, 0), a 3a Hyab Ty, (1, 0), rae 1 — yam 
ammapata. 
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ata CeveHHA alinapaTa, OTCUNTEIBaeMad B HallpaB/eHHH JBYHKeHHA Cpesbl 
| om BpemMs; ky, ko, Rs, k4 — cooTBetcrTBy1oulne NOCTOAHHBIC; W1, W.— 
€HHble CKOPOCTH JBHXKyWIMXcA cpen. 

B kauectTBe Bo3Myllaiollero Bo3sselicTBHsA NpWHMMaeTcs CTyNeHYaToe U3Me- 
we TemnepaTypbl (pyHKiua Xesncaiijqa) Ha BxXoZe B TeMOOOMeHHUK m0 
*FOULEMY TeMJIOHOCHTeWO. 

Zax npumepa nepexopHoii npouecc ompegennetca Ha BEIXOZe 13 amnapata 
9TOH xe cpeze. BBugy smuelinocTH cucTemMbI MOxKeM MIPHHATh HYJIeBble 
faNIbHBIC YCJIOBMA, a TpaHHYHble yCOBMA MpH STOM OyyT MMeTb BUY 


tadOe tener Cay ere 


IIpumenenue MeToja mpeoOpaz0panua Jlannaca B pellieHH OCHOBHBIX ypaB- 
nuit (1) mpuBefeT kK cucTeMe JByX OObIKHOBeHHBIX Tue peHuUMaIbHbIX ypaB- 
iui 


dT 
hy ae SS lpetey — f2)]T1— ky iT, = 0, 


vd 
Np —hapel 1 -F 1p + ha (ire) TO, 


Te 


2 


emo iiy = iW, Te = \ e-P'T, (x, t)dt = Ty (x), 
, | 


[o) 
) M i k kR 
fim =a e-PIT 5 (x, LNG Leminl ok, Pt eT, WE? fe Ta pCE REE. 3 
0 


sl 
[TP@HLYHBIMH ycOBhaMHu T, (0) = sa 1 (D0, 


1 

CymecrsBenHo, uTo mpu ke, k3—>0o, T. e. 1, P2—>+/2, ypaBHeHusA (2) 
‘eBPalllalOTCA B COOTBETCTBYIOWIHE yPaBHEHHA [Ii TeMJIOOOMeHHHKOB C TOH- 
[MM cTeHKamu (2) c KosthduuneHtamu ky = k,/2, ky = ky /2. 
_ Takum o6pa30m, pellenve OyyeT OOUIMM, CMpaBeJIMBbIM OHOBpeMeHHO 
‘dq OOOUX CJIyYaeB TOJICTBIX HM TOHKHX CTeHOK, Pa3feJAIOWlMX [BAK YyIMecA 
I 
fen 
O6ulee pellieHve 3TUX yPaBHeHHH MMeeT BH] 


| pT, = kypipCwe* + kypipC ye", 


) pT: = [+] pCweo* + [—1 pCage”, (3) 
FP 
| [+] = hadi + P+ Ri(l—')50 [=] = Reka) + P+ R, (1 — p2); 


), \~y— KOPHH COOTBETCTBYIOUerO XapakTePHCTHYECKOrO YPaBHeHHA [VA 
cTembt (2); Ca), Ci) —MOcTOAHHBIe, KOTOppie HaxOMATCA NO TpaHHyHbiM 


OBHAM. 
‘Tlonyaup us o6miux ppipaxkenuli (3) u3s00paxkenne AIA MepexoHOrO Mpo- 
ca Ha BbIxofe u3 almapata no cpefze Tj, 3amMilleM ero B Buse 


fi Ryl pe : 
—p Perv ere v) 1 


50 AES cr beach 
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CHE . 


9 vkips kykapip2 4 
“re AyAgu Vo 1 
4 MLR Apl ye 
a 4+ as 
ye p + k1 (4 — po) p + Ra (A — pr) g= a) pari : 
{ 201 2ho ch acd 


v paBHo | mH 0 COOTBeETCTBEHHO JIA CJIyYaeB TOJICTbIX HM TOHKHX CTCHOK. 
C yembio 3HauHTeJbHOrO YMpOueHHA pe3yJIbTaTa MOXKHO UCKaTb JIMI 
MpHOJIMKeHHOe pellieHve 3ajauH. 
Pa3oxuB ¢/2 B CTeMeHHOM pay moO Maslomy mapametpy /z u oTOpocuB 
HOJIYYeCHHOM BbIparkenHuu pT, BCe CJlaraeMble YeTBepTOrO NOpsAyKa MaJOCTH 


4 
BbIINe WO: OTHOUICHHIO K m7 MpH poo, MOUyIAM AIA CJIYUaeB TOJICTE 


cTeHOK 
1 kyl 2,2 3,3 
pT PU aa vhih ae pd ee Ry Pp yea ieee j PikaPiPe ( 
1 if AL | 2. M ; 6 a3 2 Ayhop i 


Wasa culyuan TOHKMX CTCHOK TIPH COXPaHeHHu CJlaraeMbIxX He BBbILIe Ile 
BOrO NOpxA]Ka MaJIOCTH NOJTYYHM 


sae! PE: 
Sap) a 1k 
Tyee Ges [ | = 2 | 
Ree Ply Pp ae = ee ( 


PAC Hy ==ihy) 2 egg) 2c 

IIpu mepexoye K OKOHYATeJIbHBIM BbIPAYKCHHAM MepexOHOrO Mpormecca 
OpurHHayiax BBeeM Oe3pa3MepHble KOMIMJICKCbI MapaMeTposB: 

a) JIA Cilyuad TOJICThIX CTeCHOK 5 MapamMeTpoB: 


Baie Ik lk ks ine 


= == (0 —— = — 
2W, 2 B 2Wo i “ 2w4 4 me 2Ws Y ky ; 


a TaK KaK G2, By BOWAYT B OKOHYATEJIbHOe BbIParKeHHe TOJIbKO B Be CyMN 
%» + Be, TO YMCIO MapaMeTPOB MO2KHO COKpaTHTh Jo 4, O603Ha4HB a, + By= 
6) Wa Cayyad TOHKUX CTeHOK 2 TapaMerTpa: 


ae lky 
ne 20, y Bs 2W 


Takum o6pa3om, NOJIYYHM OKOHYATeJIbHOe pellleHHe B Bue 


0 ipiY Paco 
Ti le 9 


eh ay) ope tt? Wie 


14 Wy/@2 ° 


B cayuae yyueTa TensoBolH emMKOcCTH NeperopoxKH HMeem 


a2 
deer Sept 272 
+e ale = lena 
2aBy2k bc 
a La ac = ab ke 
waretahe (a— 6) (a—o) © (6—a) (b= ey © CNG ETS 4 


rye a=(k-+ 1); 6, c—xopnn KBaypaTuoro TpexuieHa 


q+ [a+B+7(k+ 11g +y(ak +8), 
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B cilydae TOHKOM CTeHKH, CCIM He YUHTbIBaeTCA ee TeMsOeMKOCTb, Mosy- 


; ap ae 

$(f) = 1+ Ta+6) gar o lA |e 

TakuM 06pa30M, NOJly¥eHO MpHOMxKeHHOe pellieHHe HecTaliMOHapHOM 3a- 
HH B QI€CMeHTapHbIX (yHKWHAX Mp ycOBHN TOJICTOH WH TOHKOM creHKH. Ilo 
M pellleHHAM JIErKO MO}KHO BeCcTH aHaJIMTHYeCKHe HCCJIeOBAHHA KPHBOH Me- 
OAHOrO Tpollecca. 

|TemM caMbIM, Hapsy Cc JerKOCTbIO MW AOCTYMHOCTHIO BLIYMCIeHHH MepeXOJHbIX 
jOIleCCOB B 3ajJlaHHbIX OObeKTAaX, OTKPbIBaIOTCH BO3MOXKHOCTH H3Y4eHHA 3a- 
MMOCTH NpOTeKaHHA MepexOAHOrO Npollecca OT H3MeHeEHHA WapaMeTPOB CH- 
MbI JIA INMpOKO paCMpOcTpaHeHHbIX TeMJIOOOMeHHBIX alimapaTos. 


MucrutyT aBTOMaTHKH HM 3/eKTpOMeTpHH Ioctynus1o0 
Cu6upckKoro oTeneHHia 11 VI 1959 
Axajemun HayK CCCP 


UWMTHPOBAHHAS JIMTEPATYPA 


15. H. Mesatos, JAH, 90, Ned, 771 (1953). 2 A. B. JI bik o.B, Tenaonposog- 


pte HeCTalMOHapHblx mpomueccos, 1948. 
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Jloxnagn Anagemun nuayx CCCP 
1960. Tom 130, Ne 1 


SIEKT POTEXHK, 


tO. Jl. CATAJIOBHY 


O 4UMCJIE THNOB CHMMETPHH KOHTAKTHDIX (1, &)-MOJIKOCHHKO! 


(IIpedcmaeaeno axademukom B. C. Kyaebakunom 10 1V 1959) 


1. DyHKUMOHAIbHO pa3/IMYHbIX OPHCHTHPOBaHHbIX KOHTAKTHEIX (1, &)-noso¢ 
HHKOB, PeaJIM3yIOINUX Oa3HCHYIO MOCJIeOBaTeIbHOCTD (1) OysleBbIX PyHKUM 
fi. fe, -.- » fe (HYMepalMa HeCylecTBeHHa) M TMePeMCHHBIX X1, Xq, ..-, Xr 
umeetca scero Q = Cy, rue p= 2°"—2. Bce (1, &)-nomocuuku, KOTOpBI 
MOryT ObITb osyyeHbI H3 JaHHoro npeoOpa3s0BaHuAMH Hu3rpynne O, NopAyK 
2°n! runepky6a, NpHHayviexkaT K OfHOMy Tuy. Ilyctb s€O, BaeyeT NOJ 
cTaHoBKy S cTeneHu 2” KOHCTHTYeHTOB efMHuUB o; (i = 0, 1, ..., 2?— 1) 
moycTaHopky ¢ cTeneHu uw G6yweBbIX dbyHKuMH fs=const n MepeMeHHBIX, NOD 
cTaHoBky 7 cTeneHH Q (1, &)-momocuukoB: s>S—-t—T. 

CopokynHocTb 27 n! moyxcTaHoBpouHbix Q x Q-maTpul, Ar OyyeT mpecraE 
neHuem I rpynnst O,, KoTOpoe NpHBOAMMO H COJepXUT TOXKTecTBeHHOe MpeJ 
CTaBJIeHHe CTOJIbKO pa3, CKOJIbKO HMeeTCA THMOB (1, k)-mOuIOCHHKOB. 

Torga uucno THNoB (1, k)-nomocHHKOB 


4 
IN wes Dal Diner (c), 


re Ne —4HCO WeMeHTOB KJIacca C; y (c)— xapaKTep Kacca C rpynnpt O 
B Mpeyctapenun I, 


Ecam (t;, fo, ..., ¢y)—WukseHHad cTpyKTypa mogctaHosKu ¢t (v < 2ev/e 
v m 
T. e. Sit; us > ibp= hyo ness Yo eae, ke yieas Ce 
i=1 t=1 
b; 
70 x(c) = 2 IT Cys 
CyMMa OepeTcaA Mo BceM pa3OneHHaM (b,, bs, ..., bm) unena k wa nonom 


is 
TCJIbHbIe CJIaraeMble Ci; BBIGHCJIA€TCAH TOJIbBKO WIA Tex t; KOTOPble YJOE 


AeTBOpAOT ycuoBHio b;<t;. Una onpeyenenua wuKseHHO crpyKTyp 
(t,t, ..., ¢) BOCTOMD3yemca TeM (baKTOM, YTO KOHCTHTYEHTHI CMH CTOS 
B TOM 2#K€ OTHOWICHHM KO BCeM (yHKUMAM aulreOpbl JIOrHKH, B Kako nep 
MeHHbI€ — K KOHCTHTYeHTaM. Orcioga cilelyeT, 4TO ECM HeKOTOPHI WHK 


Coxe a xi) BIeyeT NOMCTaHOBKy 2° KOHCTHTYeHTOB BUa X;,%;, ... x 
C MMKJIeHHOM cTpyKTypoH (Sy, Sg, ..., Sp), TO WMKN (9;,0;, ... o7,) Bile 
NOACTaHOBKY Bcex 2? OywJleBbIX PYHKUMH Bua V 0; 8 (rqe, Kak o6bluy 
ej=1 wim 0), wnKseHHad crpyKTypa KOTOpO! (iy hase. ae) 
= Si, = Sy... A= Sp. Uuksnennoit ctpyktype (dy. As, .. " 


’ 


ie 


CeM BbIparxKeHhe 


p 
P (p) — > jt. 


| f/=1 


| 2 
Tora (kak u B (°)) WukKNeHHad crpyKTypa MofcranosKn ft OyeT XapakTe- 
BaTbCA BbIpaxKeHHeM 


[Pq 


a Il? @) = II (s 1) rs tty + ota + . .. 4 byty, 
q at 


Bt 2, Dy pg 2", aythe= iulsfis th 
gq 


#3 — OOWlee HAHMeHbUee KpaTHOe 4UMCe jy UH jo. 
BpigucweHHA Wau calelyrome pesynpTatul: 


n k=1 k=2 k=3 kR=4 

2 4 19 64 154 
3 20 993 62334 8626757 
4 400 0883754 122520509746 2001547791980875 


IIpu k= 1 pesynntar (”) momyuaeTca yBeuIHYeHHeM BCeX UMCes COOTBETCT- 
joule rpadbr Ha 2. 

2. JIo6o% (1, &)-nomocHuk n nepeMeHHbIX mMepepaOaTbIBaeT N-3HaYHbIe 
MOBbie KOMOMHaLHH B k-3Haunpre. Tlostomy mph R<n Nap eCTb Take 
JO THNOB NpeoOpa3s0BaHHH, HMeIOWIMX CXOJCTBO Cc NpoleccaMH AIA MeKO- 
DOBaHHA KOMOHHALHH u3ObITOUHOTO koma. 

3. JlerKo NoKa3aTb, 4TO 


| Q 

| Nini 2"nl * 

Jla6opatopua cucTeM Mepeqaun vHpopMallHu Tlocrynuao 
AxkayemHH HaykK CCCP 10 IV 1959 


WHTHPOBAHHAA JIMTEPATYPA 


17. H. Tlopapos, JAH, 100, Ne 5, 909 (1955). *® D. Slepian, Canad. J. 
th., 5, Ne 2, 185 (1953). 
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Wokaayn AKkanemun HayK CCCP 
1960. Tom 130, Ne 4 


XHMHA 


seH-Koppecnonacut AH CCCP K. A. AHJ/PHAHOB, A. A. )KJAHOB uv B. A. OJMHEL 


PEAKUMA XJIOPMETHJIMPOBAHHA APHJIAJIM@ATHYUECKHX 
AMUCHJIOKCAHOB 


CHHTE3 XJIOPMETHJIBEH34 JI QJUMETHJIX JIOPCHJIAHA 
M EO MPOW3BOJHbIX 


Peakuua XOpMerHiMpoBaHHA apOMaTHYECKUX YIweBOLOPpOAOB Oba NO- 
fOOHO H3y4eHa PANOM uccJeqoBateneH (*~*). XnopmMeruiupoBanve KpeMHUHii- 
\TaHHueCcKUX COeAHHEHHH Oblwio BepBbIe ocyulecrBeHo A. B. Tomunespim 
d. C. HamerkHHpi c coTpyHHKaMu (7 ), KOTOpble CHHTe3HpOBasIH XJIOPpMeTHI- 
HSHJITPHMeTHJICHAaK JeHCTBHeM 35%-ro dopMasbyeruyqa Ha TpuMeruGeH- 
JICHIaH B BOMHOU Cpefle WIM B Cpefle YeTHIPexXxOpucTorO yraepoza mpu 40— 
)°’ B npucyTcrBuN XOpucToro WHHKa. Haw uccieqoBanua noKa3auJH, 4TO pe- 
[IMA XJIOPMeTHJIMPOBaHHA CBASAHHOHM C KPeMHHEM OeH3HIbHOH TpyMMbl MOxKerT 
MTb YCMeCWHO HCMOIb30BaHa JIA CHHTe3a XJIOPMeTHJIOeH3HJIUMeTHJIXJOpCH- 
Ha. XJIOPMeTHJIMpOBaHHe Oe€H3HITUMeTHIXNOPCHaHa OCYINeCTBIAOCb HaMu 
D culemyrolleH cxeme: 


CsgHsCHe(CHs)2SiCl + HCHO + HCl > C1CH2CsHsCHe(CHs3)2SiC] + H2,0 


Kak nOKa3aJIM HalllW HCCJielOBaHHA, 9Ta peaKIWMA XOPOMIO MmpoTeKaeT O6e3 
iTaslu3aTOpa B Cpefse AHIMALLeH COMAHOH KMCJIOTHI C HCNOb30BaHHeM Napa- 
pMa B Ka¥eCTBe XJIOPMeTHJIHpytoulero cpeCTBa. 

| TIpw# npopeyqenuu XJIOpMeTHJIMpOBaHHA B MpHCyTCTBHM XJOpHcTorO WHHKa 
aKIMA COMpOBOKLaeTCA BTOPHUHbIMH MpOleccaM, KOTOPble NPHBOLAT K OO- 
3OBaHHIO BASKHX, HeMeperOHAIOUHXCA MPOMYKTOB, COMepxKallux Mudenu- 
TAHOBbIe TpyMMHpOBKH, MO CXeMe: 


ZnCl. 


nCl, 


Z 
—+CIlCH2CgH4CH2(CHsg)2 SiCl + HO + CsHsCH2 (CHs)2SiCl —> 
— C1Si (CH3)2 CHaCgHaCH2CgHaCHe (CHs)2SiCl + HO > 
CHs CHs 


\. Sex a L 
> Gee Si GHe Sas Chae — Casing 
cl Rta pe ane 


CHs CHg n 


| Bpiyesenne YHCTOrO XJIOPMeTHIOCH3H I JUMETHIXJIO pCHJlaHa 3 peakKUMOHHOH 
Mecu OCYHIeECTBIAJOCh NYTeM THA pPoJIM43a UpOAYKTOB pean, H360bITKOM BOJIbI 
1 NOCMeEWYIOWNMM paculenlJIeHvemM cCMecH JMCHJIOKCAHOB Kpenkou ce pHOu KHCJIO- 
B JIpHcyTCTBHH XJIOPHCTOrO AMMOHHA MO CXeMe: 


a 


2C1CH2CsH,CHe (CHe)2 SiCl -+ H2O — (CICHyCsHs CH2(CHg)2Si)20 + 2HC1 
(CICH»CgHyCHe (CHs)2Si)s0 + 2H2SOz + 2NH,Cl = 
—> 2CICHCgHyCHe (CHs)2 SiC] + 2NHgHSOg + H20. 


CyMMapHbIit BbIxXO], XJOPMeTHJIGEHS HAI HMeTHIXJOPCHIAHA, cuHTaA Ha Ipo- 
arupOBaBLIM GeHsHIMMeTHJIXMOPCHAaH, COCTABIAI 60% oT BCTYNMBIUero 
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B peakuMio, HH 30% oT BBeeHHOrO. TlonpirKH BbIevIeHHA XJIOpMeTHJIOCHSH | 
JIMMeTHJIXJIOPCHIaHa HJM COOTBETCTBYIOMeErO AHCHOKCaHa NpAMOW pasrOHKO! 
IIPOMBITBIX BOOM MpOLYKTOB XJIOPMETHIHPOBAaHHA MO] BakyyMOM MpHBeJIH K MO 
wly4enuio Goslee HH3KUX BbIXOJOB, TaK KaK B 9TOM CJly4ae Obwio TpyAHO pac 
(bpaKUMOHHpOBaTb PpeaKIHOHHY!O CMECb, BEPpOATHO H3-3a cOpa30BpaHHA CMeWlaH 
HbIX J[MCHJIOKCaHOB MO CxXeMe: 


CICHaCgHgCHo(CHg)eSiC 1 + CeHsCHo(CHs)SiCl + HzO > 
—+,C1CHaCgHgCH2(CHs)2SiOSi(CHs)2CHaCeHs + 2HCI. 


Uccneqopanne XJIOpMeTHOCHSHJLNMeTHIXJOpCHaHa C Weblo H8yYeHHA eM 
CBOLicTB OKa3aJl0, YTO OH OOaaeT BCEMH CBOHCTBAMM PaO Ja KH/XNOPCH 
anos. IIpu ruqpouuse BOOM OH JerkO OOpasyeT AHCHOKCaH MO CXeMe: 


2CICH2CgH4CHa(CHs)2SiCl + H20 -> (CICH2CsHsCHa(CHs)2Si)2O +:2HCI1 


B pesyuibTaTe STO peakILMH Op BbIeeH Ouc-(xXOpMeTHIOeHSHJI)-TeTpaMeTHsA 
mucnioKcan. IIpu felicrBuu allerata KasMaA Ha Onc-(xOpMeTHOeH3HJ1)-TeTpa 
MeTHJIJJMCHJIOKCaH B cpeye YKCYCHOM KHCJIOTHI Obl NOmyYeH Ouc-(alleTOKCHME 
THJIOCH3UJ1)-TETp AMeTHJIANCHJIOKCaH 


(CIC HeCgHyCH2(CHs)eSi)2gO + 2CHs3COOK — (CHsCOOCH2CgHaCH2(CHs)eSi)2O + 2KCI 


IIpu rugposmmse 6uc-(aleTOKCUMeTHIGeH3HI)-TeETpaMeTHIUCHIOKCaHa BOT 
HO-CHMPTOBOM UleOUbIO MPOHCXOAUT OTIMeMeHve alleTaTHOH rpynnbl c oOpa 
30BaHHeM B TepBOH cTaqHH Ouc-(OKcUMeTHIOeH3HU1)-TETpaMeTHJIHCHIOKCaHa 
KOTOPbI B JlaJIbHeiilleM pa3slaraeTcA B pe3ysIbTaTe KaTaJIMTHYeCKOrO jeKCcT 
BHA IWeOUH HM Mp MeperoHKe, BepOATHO, COOpa3s0BaHveM TOJIYHIOBOrO Cup 
Ta H MOJIMAHMeTHJICHJIOKCaHOB C KOHUEBbIMH PYHKUMOHAJbHBIMH TpyniaMu Th 
cxeme: 


(CHgsCOOCH2CgH4CHe (CHs)2Si)20 + 2NaOH — 


NaOH+H,0 
— 2CHgCOONa + (HOCH2CsHaCHz (CHs)2Si)20 —————> 
— HOCH 2CsHiCHs (CHs)2 Si (OSi (CHs)2),CH2CsHaCH2OH + CHsCsHaCH.OH. 


CBolicTBa CHHT€3HPOBaHHbIX MpOMYKTOB MpHBeeHb! B Ta6u. |. 


QIKcNePHMeCHTANBHAA YACTH 


Jlia padorbl Obl HCNOb30BaHbI: GEH3HJJHMeTHAIXJOpCHaH, T. Kun. 72 
73°/7 MM, CHHTe€3HpOBaHHbIM MO MeTOLY, ONMCaHHOMY HaMH paHee (8), mponax 
HbIM Napad@opM H XHMHYUeCKH YMCTAA KOHUWeCHTPHPOBaHHad CONAHAA KucwIOTA. 

XMOPMeTHAHPOBAHHe O€CH3HARUMETHAXNOPCHNAaHaA 
B peakitvOHHyto KoslOy, CHaOKeHHYIO MelUaIKOM, TePMOMETPOM MU OOpaTHbI 
XOJIOMMJIbHUKOM, NoMellasocb 55,5 r (0,3 Moma) OeHsHIuMeTHIXMOpcHaHe 
10 r (0,3 Moma) napadopma u 100 Ma xumuyeckH 4NCTOM KOH. comAHO 
KMCJIOTHI. PeakiMOHHad CMeCb HarpeBasiacb 0 60° nu mp HHTeHCHBHOM Mepé 
MeIIMBaHHM B TeyeHHe 4—5 ac. B PeaKIMOHHYIO CMeCb mMponyckasica xu 
pHcTbIi BOAOpoy. SaTem MpokyKT peakUMH OXNaxKMaJicA MH OT peaKUMOHHO 
CMeCH OTJeIAICH BePXHHH COM, cosepKalini xJopmMeruiGensHquMeTHI 
XJIOpCHuIaH. 

PuaponmusnpomyKTOBXNOpPMeTHAUNPOBaHuUaA. B nem 
TeJIbHYIO BOPOHKYy Nomellasocb 250 MA BOAbI H HeOONbINOe KOMMUeECTBO JIbIé 
B BOPOHKY IIpH HHTCHCHBHOM [lepeMelIMBaHHH BBOLNacb peakIMOHHad Mac 
ca, MOJlyueHHad B Mpenbizyuem onbite. Iloce 3aBepwieHua ruppouu3a K CME 
CH WOOaBIAICA Spup HU SPUpHBI coli OTJeNAICA OT BOHOrTO; NocneZHU 
OMHOKPaTHO SKCTparupoBasicA SPHpoM, OObeMHEHHBIM S*PUupHbIi cOH MpoMb 
BaJICA BOJOM M BbICyWIMBaIcH cybtbatom HaTpua. Tlocne oTronku acpupa 6b 
AO NoutyyeHo 60 r xu_KOrO MposykTa, comepxallero HeoUMMeHHE 6u 
(XJIOPMeTHJI6€H3UJ1)-TETPaMeTHJI HCH IOKCaH. 
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XMOpMeTHAOCH3SHARUMeTHAXAOPCUaaH. B Kou6y 
Meulaocb 24 r (0,45 mona) xnopucroro ammonna u 60 r (0,14 moms) 6uc- 
OpMeTHJIOeH3 MI) -TeTpaMeTHJIUCHIOKcaHa, NOyYYeHHOrTO B- MpeEyuLeM 
bite. B Cmecb IIpM NepeMelHBaHHM MH OX/axKJeHHH JIbIOM BBOLMACh cepHas 
cmota (yq. B. 1,84) B Konuuecrse 60 r (0,6 Mousa). Ilocme OKOHYaHHA BBese- 
A C€pHOH KHCJOTHI CMecb NepemelimBasacb ene 15—20 mMnH.; 3aTeM wKHIKaA 
3a CJIHBalacb C OCaJ\Ka CepHOKHCOrO aMMOHHA, OTJeAJIacb OT HH2KHEerO 
Of Ce€pHOM , KHCOTEI H MpOLYKT peakuMH neperoHasca B BakyyMe. Bpi0 
bayyeno 26 r xsopMeTHGeH3HAMMeTHIXTOpcHaHa c T. Ku. 133°/5 MM; 


01,1139, 1% 1,5234, MR uaiineno 63,96; aruncaeHo 63,62. 


| 


| Hatigeoo %: C 51,60;51,56; H 6,26;6,20; Si 12,53;12,40; Cl 29,27;29,12 
oHuSiCl.Beruucameno} %: C 51,55; H 6,05; SiiZe03: Cl 30,40 


Huc(x1OpMeTHAGOe€H3SHA)TeETPAaMeTHARUCHAOKCAaH. 
AeHTeIbHYIO BOPOHKY MOMelasocb 100 Mi BOI H NpH HHTeHCHBHOM Mepe- 
IMHBaHHM BBOAMIOCh HeOOMbIIMMH nOpuMaMH 46,6 r (0,2 Moma) xmo0pMerut- 
PH3MJIQUMeTHAXOpcnana. Ilocme OKOHYaHHA ruApowusa SbupHplii col or- 
SMAJICA OT BOMHOFO, MpOMbIBaJICA BOOM M BHICYWMBaJICA CybcbaTOM HaTpHA. 
TeM MOCJI€ OTTOHKH PpaCTBOPHTe/IA TpOMyKT peaKUHH eperoHsAsica B Ba- 
7yMe. Baio nomyyeHo 221r Onc-(xm0pMeTHO6eH3HJ1)-TeTpaMeTHIMCHIOKCaHa 
T. Kum. 232°/5 mm; d2° 1,0917; n% 1,5275; MR natgeno 115,90; Brruncnexno 
16,34. 

Hafiqeho %: C 58,84;758,20; H 7,03;:7,33; Si 13,47;.13,70; Cl 17,48 
eoHegSieCl2O.  Barruancaeno %: C 58,38; H 6,85; Simisnose Gleiie 2s 


XNMOpMeTHAHPOBaHNHe 6eH3SHAMUMETHAXAOPCH- 
aHa B NpuHCYTCTBHH XMOpPUuCTOrO WuHKa. B peakwHou- 
ly!0 KONIOy, CHaO2KeHHY1IO TEPMOMETPOM, MelIaIKOH U OOpaTHEIM XOJIOAMbHUKOM, 
OMelilaocb 55,5 r (0,3 Moma) OeH3uIuMeTHIXIOpcHaHa, 10 r (0,3 Mousa) ma- 
adpopma, 5 r xmopuctroro wHHKa H 100 Mi KOHIeHTpHpOBaHHOM COJAHOM KH- 
moTb. PeakimoHHad CMecb HarpeBasiacb 10 60—70° u Ip MHTeHCHBHOM Mepe- 
eClUHBaHHM B CMecb, B TeyeHHe 4—5 uac., MpOMycKaJica XJOPUCTHIM BOROpOL. 
‘aTeM, MlOcsIe OXaKJeHUA, OT peaKIHOHHOM CMecH OTJeIAJICA BeEPXHHH C/OH, 
DlepxKaululi XMOPMeTHMPOBaHHBIi MpOAYKT, KOTOPbIi |Mo_BepraicA ruzpo- 
u3y MO MeTOAMKe, OMMCaHHOH BBIILe. 

_ [pu nontirxe pasoruatb mpoxyKT ruposu3a B BakyyMe peaKI[MOHHaA Macca 
pu HarpeBaHHu MpeBpaTHsacb B BASKMM HeleperOHAIOMMMCA NOJIMMep: 


| Haiizeno %: C 68,93;68,70; H 8,26;8,16; Si 16,62;16,77 
fe CHs CH 


| , : 
0 —4i—CHyCyH «CECH CH Si ne Buuucneno %: C 69,88; H 8,02; Si 17,19 
le | 


. CHs CH2/ 


Buc-(ameTOKCHMeTHAOeCH3UN)- TETPAMETHUAAUCH I 
KcaH. B peakiuoHHyio KOm6y moMemaocb 21 r (0,05 Mons) Ouc-(xs0p- 
eTu6eH3u1)-TerpameturpucunoKcana, 12,01 r (0,1 Moms) GesBoqHoro allerata 
amma 4 100 Ma meqaHOH yKCyCHOM KUCJIOTHI. PeakIMOHHaA CMeCb MepeMelllu- 
aacb 10 yac. npu 118—120°, sarem mpofyKT peakWHu (PUTPOBaJICA OT XJIO- 
MCTOrO KaIHA, (PUMbTpPaT OTMBIBAJICA OT YKCYCHOH KHCJOTbI BOAOH, BbICYINH- 
alica cybtbaTOM HaTpuA HM MOCe OTTOHKM pacTBOpHTeA NpPOAyKT peakllun 
eperoHaicd , B BakyyMe. Bpio nomyyeno 15 r Sch Se Bas fh) 
sTpaMeTHNUcHIOKcaHa c T. Kun. 268—270°/5 mM; dy 1,0622; np 1,5180; 
{R natimeno 129,76; Beruucaeno 129,01. 


Hatimeno %: C 62,63;62,45; H7,55;7,49; Si 12,92;42, 19; OCOCHs a 
Sind 2032 OCOCHs 25174 
77 


54H a4SinO;. Beruncmeno %: C 62,84; H 7,47, 


TaGwuina a1 
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G | CH,CgHyCHeSi(CH3)2Cl 


(CICHsCgHyCHsSi(CHs))s0 
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X JOPMeTH OCHS HA UMeTHAXJOPCHs aH 


Tuapesu3 Ouc-(aleTOKCUM 
THAGOeCH3HA)-TeTPaMeTHAAUCH 
oKcaHa. B_ peakuwHOHHy!0 KOJOy NOM 
wamocb 13 r (0,028 mona) G6nc-(aleToKc 
MeTHJIOeH3HJ1)-TeTpaMeTHqucusoKcaHa, 3,01 | 
(0,056 mona) efKoro Kaua, 30 r cBexenepe 
THaHHOrO 3THJIOBOrO CHupTa H peaKkI{MOHHAa’ 
CMe€Cb KHMATHAaCb C OOPaTHbIM XOJIOAMJIbHHKOI 
OHH 4ac, 3aTeM TIPOAYKT peakWHN MepeHocuics 
B J@JIMTeJIbHYIO BOPOHKY, MpOMbIBaJICA BOOM 1 
BbICYINMBasICA cysbdaTom HaTpua. Tipu nepe 
rOHKe OJ, BaKYYMOM HaOJOJaiOcb YaCTHYHO 
pa3sloxKeHve MpOLykTa HW 3aMeTHOe YyBeJIMYeHH 
BA3KOCTH KYOOBOrO OCTAaTKa. 

B BTOpoM Onpite KyOOBbIN OCTaTOK TOCJ 
OTTOHKH paCTBOpHTeIA H JIETYYHX BeLLECTB M0; 
BaKYYMOM Obl MpOaHaJiH3HpOBaH. 


Hafigeno %: C 59,88;60, 06; 
6 


SOLO 
Siils aio om Old 6 


H 
24:6, 24 


? ’ 


Jia Onc-(OKCHMeTHJIOeH3H1)-TeTpaMeTHI AM 
CHJIOKCaHa BbIMHCIeHHOe cofepxaHue C-, H-, Si 
u OH-rpynn coctapaaeT B mpomuentax: C 64,12 
H 8,07; Si 14,98 u OH 9,07, torga kak Jus 
TpuMepa opmy.Ibt 


CHg CH CH3 
| | | 
| 
CHs CHs CHgs 


BLIUHCJICHHOe + COJep%aHHe YJIEMCHTOB COCTAB 
aset C 58,88; H, 8,08; Si 18,76.” OH 7i59 
TlonyyeHupie WaHHble yKa3bIBaloT Ha TO, YT 
MpOLyKT rusApomn3sa Ouc-(alleTOKcuMeTHIOeH3 U1) 
TeTPaMeTHIAHCHIOKCaHa OIM30K K TPHMepy 1 
CBOeMY 3JIeMeHTapHOMY COCTAaBY. 


TlocrynHuto 
30 TX 1959 
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XHMH 


P. B. TOJIYBLIOBA u Jl. A. MALIKOBHY 


| ACCJIENOBAHWE METAJWIMYECKMHX COEQVHEHMNH, 
PASYFOINAXCH MPH B3AHMOJEACTBUM MATHKOMMOHEHTHOPO: 
HHKEJIEBOrO TBEPJOrO PACTBOPA C KAPBUJOM THTAHA 


(1Tpedcmasaexo axademuxom H. I. Bapduaoim 14 VIII 1959) 


| 


; 

_B aureparype onucan pay paOoT, NOCBAMLEHHbIX UCCIeOBaHHIO B3aHMOLeli- 
BMA TYFOMMAaBKUX COeAMHeHMM THA KapOHAOB C MeTasJIMYeCKHMM TBepAbIMH 
eTBopamu (?,”). 

ABTOpaMH MeTOJIOM HHTePMETAJJIHQHOFO aHasu3a OpiwlO ycTaHOBJIeHO HaIM4He. 

cOcTaB MeTaJIJIMYeCKHUX COeCAMHEHHH B CivlaBaxX, COCTOAWIMX H3 LWecTHKOMMO- 
ATHOrO HUKeJIeBOrO TBepAOrO pacTBopa c KapOuyoM TuTaHa (8). MW. MH. Kopnu- 
B, JI. HW. IIpaxuua, O. B. Oxumxosa u3yuatoT B3aMMOselcrBue NATHKOMNO- 
HTHOrO HHKeJieBoro TBepforo pacTBOpa Cc KapOHOM THTaHa B ClvaBax, He 
Meprkaluux HHOOMH. B Janno padore Opin uSy4eHbI MeTasIMYeCKHe coequ- 
HUA, BOSHMKAalOllve B YKa3aHHbIX ClwaBax. 
B usyyaemol cucTeMe HaHOoslee BEPOATHEIM ABJIAeTCA OOpasoBaHve KapOn- 
_THTaHa WIM (Pa3sbl Ha OcHOBe 9TOTO KapOuya. J[pyrue x%e KapOusbI MeTas- 
B B 9TOM CJIy4ae MOFYT BXOJUTb B TBeEpAble pacTBOpbl KapOuya THTaHa. Cnoco6- 
CTb KapOuOB K OOpa3s0BaHUlO TBEPALIX paCTBOPOB AaBHO y2Ke OTMe¥eHa MHO- 
MM apTopamu (*-°). HenpeppiBHbIli pay, TBepALIX paCTBOpOB BCerga OOpa3yt10r 
pOuspl C OMMHAKOBbIM KpHCTaJIMYeCKHM CTpOeHHeM (H30MOpOHEIe), ecuIM pas- 
Wa B fepHofax pellieTKH He OCOGeHHO BeHKa. KapOugpi Metamon IV u V 
yl NepHolMyecKOH CHCTeMBI, C OLHOH CTOPOHBI, H KapOvgbl MetauoB V1 
YUMbI BCIeACTBHE pasJIMYNA KPHCTasIMYeCKON CTPyKTYPbI MOTYT LaBaTb JIMILIb. 
DaAHHYeCHHYIO B3aHMHYIO paCTBOPHMOCTb. 

O6pas3up cnaBop, BpilaBienHpe JI. VM. Upaxunoi u O. B. OxumxKoson, 
UMCHSAJIMCb B TeEpMHYeCKH OOpaboTaHHOM COCTOAHMM NO pexKUMY: 3aKawkKa. 
[200° c oxmaxKJeHHeM B BOse,MOCe BbIepxKKH MpH 9TOK TeMMepatype B Teye- 
e 115 uac. Jlna mposepku Toro, coyepxKaT JIM uCCJIe_yeMbIe CiviaBbl HHTep- 
TaMUHyIO Masy, ObiwiO MpOBeeHO 2IeEKTPOXMMHYeCKOe PacTBOpeHHe Criia- 
B B QICKTPONHTe, paHee MpesOxwKeHHOM HaMH Hi cocTOsieM 43 50 Ma HNO, 
ma HC1O, na 1000 ma Boge mp muorHocTu ToKa 0,1 a/cm® (’). Kak m0Ka- 
1M HALIM OMbITHI, BCe HCCIeLyeMbIe CMaBbl MHTEPMETAIMAHOK (hasbl He CO- 
KAT. 

BpilesmenHe KapOuJHOl (basbl MpPOBOAMMOCh B IICKTPOJHTE, COCTOSINEM 3: 
) ma HCl (1,19), 100 r suMoHHOM KuCNOTH, 5 PF AHTApHOH, 1000 ma Bog npH 
ornoctu ToKa 0,5 a/cm? u oxsiaxkeHuu sbom (*). B cnuape, coxepxatiiem: 
% TiC, BpIeneHua H3ObITOUHBIX (a3 He HaOJIOJalOcb, B CBA3H C TEM, YTO: 
1aB 9TOrO cocTaBa OTBeYaeT OAHOPOAHOMy TBepHOMy pacTBOpy Ha OCHOBe 
Kena. DagoBnili aHasus criaBoB, comepxauux 1,00; 4,00; 8,00% TiC, noxa- 
I Hamwuue B STHX CIviaBax KapOvJHOH a3bl C/IOARHOFO COCTAaBa. 
PesysbTaTbl XHMMYeCKOrO aHaJH3a BbIAeCJeHHbIX KapOHHbIX MOPOLIKOB: 
uBeleHbI B TaGa. 1. Unrepecno OTMeTHTh, YTO B KapOMAHbIX MOPOUIKaX MpH~ 
‘CTBYIOT JIHUIb Clb HUKEIA H HeSHayHTeJIbHble KOHYECTBA aJIKOMHMHHA. ITO: 
UICTeILCTBYeT O TOM, UTO STH UBa SleMeHTa, OOpasyloulNe MeHee CTOHKHe Kap- 
Ib, dem Ti, W u pyrne, He BxXOJAT B COCTAaB KapOuya THTaHa. Kak 
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Ta6Oauua 


Xumuyeckuh cocTaB (a3, BbINeICHHBIX H3 CMaBOB CHCTEMbI Y5-TiC 
eee EEE EEE eee 


Copep- 

mauve | NeNe 

TiC B | onmbiTa ii Cc 
cmsaBe, 


% 


W Al 


Cr Mo ex Me: C 


a es 


42,99 |42,30123,20] 41,06 
1,0 | 24 138 63144,07| 5,43| 4,69 

44,87 |412,97|22,59| 0,73 
4,0 | 23 [39 98|45,28| 5,45| 1,43 

46,95 |13,66|20,96| 0,87 
8,0 | 24 


39,77|46,15| 4,62| 1,34 


IIpumeuaHHda. 


2,70 Weve 99,96 eo 
2,23 7,94 99,99 44,07 ~_ 
2,54 16,25 99,95  |_53,58 7 
2,05 7,10 99,99 45,28 
2,19 45323 100,23 52554 | 
1,74 6,44 {00,00 | 46,19 — 


1. Llupppt Haq uepTo BEIpaxeHbI B Bec. %, NOM yepToH — B ar. 


2. Bo sceex dazax OGHapyXKeHbI CeqbI HUKeA. 


BHJHO H3 MPHBeJeHHbIX B TaGul. | RaHHbIX B KapOHAHOH hase mpeobayza 
TuTaH. Ero cojep2kaHue B aTOMHBIX MpoleHTax coctaBaet 39—40%. Creqor 


O6paszeu, comepx. 1,0% TiC 


O6paseu, comepx. 4,0% TiC 


Ta6Onmuma % 


OGpaseu, conepx. 8,0% T 


npeanonar. [Me's xap-| “Sonna™' | conepxe. Me | “Konus (no conan te) ‘kona, 

H re} B KapOH]HO K ; 

ae dase, ee rene ee % aL me pase, aT. % hae 

aT. ‘/ 
TiC 38,63 38, 63 39,28 39 , 28 39,77 39,77 
WC 5,43 5,43 5,45 5,45 4,62 4,62 
MoC 7,94 7,94 7,10 7,10 6,44 6,44 
CraC 2,23 0,56 2,05 0,54 Hk il 0,43 
Uroro 52,06 52,04 o1, 26 
Haiineno 44,07 45,28 46,45 
Tlebunut | | 

no C 8,49 6,76 5,44 

BaTeJIbHO, OCHOBOH KapOuqHOH dash aABAeTca KapOug TuTaHa. MeraaJ 


B Bue KapOuAOB BXOJAT B COCTaB TBeporo pacTBOpa KapOuya TuTaHa. Cy 


Ta6auna 3 


Coyepxa- Kap6uypr 

HUCPHIC B| Seeer. dens yb Pave eS eee 

o6pasiax, 
% Tic | Wc | MoC | cx 
105(0) 77,26 10,86 | 15,88 | 2,79 
4,0 78,56 | 10,30] 14,20 | 2,56 
8,0 79,54 9,24|12,88 | 2,14 


MapHoe cOjlepxKaHHe KapOuqoobpasy: 
WlHX 9S7IeMeHTOB Ti, W, Mou Cr B ato 
HbIX MIpOWeHTax coctaBsaeT 52-545 
a cofepxaHHe C 44+46%. Taki 
o6pa30M, OTHOWIeHHe CYMMbI KapOuA 
OOpasyiOulHX 9JIEMeHTOB K _ yTruJiepo; 
BeCbMa OJIM3KO K OTHOUeHHIO |: 
B 93T0OM cilyyae, OYeBHHO, MOXHO TIP 
MMCaTb cOcTaBy KapOuHaHOrO ocam 
(bopmysty KapOuga tuna MeC yw BpIp 
3HTb ee B Bue Ti (W, Mo, Cr)C. 


Ilo 2aHHbIM peHTreHOcTpykKTypHOro aHamH3a* KapOugHanA casa uMeeT Ky 
uecKky!0 rpanelleHTpHpoBaHHyl0 pelllerky Tuna TiC c napamerpom a = 4,30. 
--4,32 kX. Ec @opmy.ly cioxKHOrO KapOuga NpescTaBHuTh B Bue HHAMBULyal 


* PeHTreHOCTpyKTYPHBbIi anamus BEIMOMHeH A. A. CHerKoBpim. 
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KapOunos TiC, WC, MoS u Cr,C, odpasyromux Mexyy co6ol TBepzBe pac- 
bl, TO MOXKHO PpaCCYHTaTb HeOOXOAuUMOe (TeOpeTHYecKH) KOsMUeCTBO yrue- 
| (Tao. 2) WM COfepxKaHHe OTAeMbHbIX KapOuJOB B aHOJHbIX MOpomkax 
I. 3). 

‘aKUM OOpa30M, MOX%KHO CYHTaTb AOKA3aHHbIM MeTOJOM HHTepMeTaJMULHOrO 
(43a, UTO B paBHOBECHH B MHOFOKOMMOHEHTHOM CHCTeMe M3yYYeHHbIX cocTa- 
[1IaBOB Y4aCTBYIOT TOJIbKO Be (basbl: MATHKOMMOHEHTHBIM HAKeJeBbI TBep- 
pacTBop H TBepbId pacTBOp KapOufla TuTaHa. 


JHCTHTYT MeTamypruu uM. A. A. Batixosa Iloctynu10 
Akajylemuu HayK CCCP 20 VII 1959 
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Jlorxann AKkafemun nayx CCCP 
1960. Tom 130, Ne 1 


XHMH 


Axanemuk B. A. KA3AHCKHH, H. B. FOCTYHCKASA u H. Bb. JOBPOCEPJOBA 


V30MEPH3AUHA HEKOTOPbIX TEKCEHOB B NPHCYTCTBUU 
OKHCH AJIFOMHVHKA 


B uacrosilee BpeMA H3BeCTHO MHOFO peakiui, KaTaJIM3HPpYyeMbIX BeIL 
CTBAMH KHCOrO WIM OCHOBHOrTO XapakTepa, WelcTBHe KOTOPbIX OCHOBaHO 
KHCJIOTHO-OCHOBHOM B3aHMOJeHCTBMH MexKJly KaTaM3aTOpaMu M BelllecTBaN 
noypepraromlumMucs KaTamusy (*). K uHCILY TAKUX peaKIlHit OTHOCHTCA, HaripHMe 
peakUMA TepeMelleHHA KPaTHbIX CBASCH B One PHHDEEIX yruleBofqoposax, Kal 
Ju3MpyeMad MW BelllecTBaMHM KMCOrO XapakTepa (?) (MnHepaJibHBIe KHCIOT 
COJIM CHJIbHBIX KHCJIOT HM C/1aObIX OCHOBAHHM, OKHCb aJOMMHUA Hi T. .) WY 
IeCTBaMH, O6/aaroulMMH CBOHCTBaMH OCHOBaHH (*) (AMHbI UeIOUHBIX HU 
JIOUHOSCMEJIDHbIX MeTAJIJIOB). ‘ 

CormacHO COBpeMeHHIM MpeJCTaBJIeHHAM O MeXaHH3Me STHX peakWH, Me 
MepH3alluA NO BJIMAHHEM KUCJIbIX KaTaJH3aTOpOB lIpoTreKaeT c OOpa30BaHi 
MIpOM@XKYTOUHBIX HOHOB KapOonHa (*,”): 


HA te 


a H30MepH3allua MO] BIMAHHEM ULeIOUHBIX AaMHJOB MeTaJJIOB Cc OOpasoBaHH 
3 
IIPOM@XKYTOUHBIX KapOaHHOHOB (°*) 
MeNH, = ak 
. CH, = CH — CH; CH, — R — [CH, = CH — CH — CH; — R] NH3Me. 

OHM U1 Te xe OslecpHHEI B MpHCyTCTBUM KaTaM3aTOpOB passM4YHOrO XapakTe 
MOryT BecTH ceOA MO-pa3HOMy. 

BuiMaAHHe CTpOeHHA MOHOO/IePHHOB Ha JleTKOCTh MX H3OMepH3al\Mn B OE 
CYTCTBHM UleOUHOrO KaTasIM3aTOpa — aMHJa KaJIblluaA — UcceMOBaOcb Ha: 
pauee, HM ObIIO ycTaHOBIeHO, ¥TO 1 
MpOYNX PaBHbIX YCJIOBHAX CKOPOC 


Ta6Onmuua 1 


H30MepH3allHH 3aBHCHT OT cTeleHH & 
1) 
: Bese MeLILCHHA BOJOPOAHbIX ATOMOB B aJlJIHJ 
Eee es Teme se | 5° | gees HOM NolO*%KenuH (°). B Hacrosmeli f 
2 gar] 2s Zacks  Oore wsyualOch BINAHMeE CTpoeHUs 
iS) mM o 
3 S¥s\fs|SSh8e HooneHHOB Ha OTHOCHTCJIbHBIe CKO} 
CTH TlepeMelleHHA JBOHHOM cBA3H 
nae IpHCyTCTBHM KUCOrO KaTamMsaTopa 
ee age kk ae OKNCH aJIIOMMHHS. 
Ten | So. || (OV? 84 
2 | 2 3-[umerna6y- Msomepusatua MpOBousiach TI 
TeH-1 2,6 | 49 77 80° c oObeMHOM cKOpocTbIO moa 
3 ce ee a ae 2,64 uac', a [WIA TpyqHOusomepH3y 
» 40 ; 
IVS -Memsarbatont 2 64 Met IWMXCA PeKCeHOB Take CO CKOpOCT 
Tomas 0/23] 42 99,5 9,23 uac™*. OrnocuTerbHbie cKopo¢ 
5 | 4-Meruanenten-1|2,6 | 0 H3OMepv3allHH XapaKkTepH3O0BaJIHCb |] 
To xe 0,23) 4 99,5 IMYMHOH MpeBpawienua oveduna B 


HHX WH TeX 2%Ke YCJIOBHAX. 

PesysibTaTbl ONBITOB JaHbl B TAGs. 1. Tas CpaBHeHUA NIPpHBeeHbI paccuuTé 
HPI€ HaMH AJA PaBHOBeCHOPO COCTOAHUA CYMMapHble KOHIeCHTpalun mpoxyKt 
HSOMCpHSallMH, OTIMYAIOMIMXCH OT WCXOMHOFO TeKcaHa MOMOMKeHHeM JBOLE 
CBA3H. 
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) 


Jlannpie Ta6n. 1 oTuermnBo yKa3pmBaioT Ha pasHHy B MOBeeHHM TeKCeHOB: 
| ie ABa H3OMepusyloTcA ObICTpO, a MOcMeAHHe Tp, HaOGOpor, OYeHb Mez- 
HHO. 

_Jlerkasa W30MepH3yeMocTb 2-MerTuJineHtTeHa-1 y 2,3-1MMeTuIOyTeHa-1 O6b* 
HACTCA HaJIMYMeM NP NBOHHOM CBASH MeTHJIbHbIX py, O6Maalowlnx 31eK+ 
OHOMOHOPHBIM XapakTepOM MH OOserualoMNx NpHcoesMHeHUe MpoTOHa K Ovle- 
iHy c OOpasoBaHHeM KapOouni-nuona. Octranpupie Tp TrekceHa, He HMMerollHe 
KWJIBHBIX 3aMeCTHTeeH IPH ABOHHOM cBA3H, TpyqHee COpasyioT KapOoHHii- 
HH HM, Cile€QOBaTeIbHO, MeWIeHHee H3OMepusyIOTCA. 

Tlonyuennbie pesyJIbTaTb! NOsBONAIOT NpaBHJIbHO noyoOpaTb KaTaJH3aTop 
OMepH3sallHH M YCJIOBUA NpPOBeeHHA OMbiTa JIA ONeuHa TaHHOrO crpoeHua 
'H,HaOOOPOT, H3OeEKATh HERKeMATeMbHOFO H3OMePH3ytoulero JeHCTBUA BelleCTB 

KUMCJIOTHBIMH CBOHCTBaMH B mpolecce mpoBeyleHuA KaKUX-sHOO [pyrux 
aki (rHApHpoBanusA, aJIKHMMpOBaHUuA UT. T.). 


OIKCNePHMeHTANbHAA uacTh 


XNapakTepucTuKa HCXORHBIX rekceuos. Texcen-l: T. Kun. 63,20: 
 1,3880; a3? 0,6731. 2-Mermmnenten-l: 7. kum. 62,2: 3° 1,3922: d2° 0,6803. 
Merumenteu-1l: tT. kun. 54,2; nf 1,3848; d2° 0,6673. 4-Mernanenrten-1: 
kun. 53,8; np 1,3830; d2°0,6641. 
3-TTumetun6ytTew-1: T. Kuan. 55,7; Ta6auna 2 
1,3907; d? 0,6778. 
MeTOANUKa MpoBeheHua 


pS 20 20 

TpTOB. WMs30mepn3aiua mpoBogn- Onepun SE2] 2p dy, 

eo aS 
Cb B MpOTOUHOH cHcTeMe mpH 80° c Hoe 
beEMHOH cKOpocTbio 2,64 uact xu 
=1 
pac” Ha OKHCEO | aOMMNU, © Texcon-2-unc 68,8 | 1,2977 | 0, 6869 
TOpad AaKTHBUPOBaach NepeAHayasIOM — excen-2-Tpanc 67,9 14,3935 10,6784 


KOTO OMbITa MpOLyBaHveM Bo3slyxa 2-Meruanenten-2 | 67,3 |4,4004] 0,6863 
u 450° Treuennue 4 vac. JInausomepu- 3-Metuanenten-2- 
6pa0 o 80 ma oneduna: 60 mn ILHC 70,4 | 41,4045 | 0,6986 
oe 4 puna; 3-Merusnenten-2- 
Talu3aTa, COOPpaHHbIX WOcJIe yCTaHOB- Tpanc 67,6 11,4016 | 0,6942 
HHA MOCTOAHHOFO pexKUMa B peakTO- 4-MetusnenteH-2- 
MOMBeprasHch peKTHpUKAIMH Ha, WC 56,3 | 1,3880 | 0,6690 
noHKe B 80 T.T. Samepxka Bellle- pane 58,5 | 14,3889 | 0,6686 
3A Ha Hacajlke KOJIOHKH COCTABIAa  2.3-TIumetun6yten-2| 73,2 |1,4122]0,7080 
10 1 Ma. B nonyyennplx dpakunAax 
DeMeNAMCh YCJIbHbIM Bec MH NOKa- 
rejlb MpesOMIeHHa. XapaKTepHCTHKM OCTAaTKAa OMpeesAMCh NOce AOMON- 
TeIbHOH pasrouKu 43 KONGH. B Tabu. 2 npHBeeHbI KOHCTAHTbI reKCeHOB C 60- 
» PTYOOKHM MOJIOXeHHEM ABOHHIX CBAZeH, KOTOPbIe MOMVIN o6paso0BaTbcaA pu 


8 6 
JEMEINCHHH KPAaTHbIX CBAZCH B WCXOHbIX oneduHax (°). 


Ta6auna 3 


cI ie Krier  S Ko- 20 20 
ppaku. ay ie ae ny ie Ne paki. ay "760 MM TAG Teh | eae) ay, 
2-MetuaneurTenu-l Texceun-t 
4 62,1—62,3 | 13,7 |1,3922/0,6802) 1 62,3—63,4 | 29,4 |1,3880)0, 6734 
2 62,4—67,0 | 5,7 |1,3965|0,6850 2 at 2,7 A, 200910, 0790 
3 67,1—67,3 | 16,2 |4,4007/0,6863] 3 67,6—68,5 | 6,1 |4,3962/0,6829 
TaTOK — 2,4 |4,4015)0, 6884 
‘ 3-MetTuaneuTen-t 
2,3-.umetun6yreu-1 ; 
eae a 4 |4,3903/0,6777] . 4 53,7—54,3 | 34,0 ]1,3847|0,6674 
2 s3'8 730 | 503 14020|0,6936) 2 54,4—70,4 | 2,8 |1,3990/0, 6879 
3 73.1—73,2| 923 |1,4123/0,7084| OcratoK aus 1,5 |1,4052|0,6953 
TaToK = 6,8 |4,4130]0, 7094 
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Usomepu3salua 9-metTuHaneuTeHa-l mpH OO DEMHO 
ckopocTuH nofgaun 2,64 4ac Kpupaa pasrouKu (1) pHBesena F 
puc. 1, a XapakTepHicTHKa NOwyYeHHbIX PpakUMH B Ta6u. 3. CpaBHeHue CBOHCT 
(paki Co CBOMCTBaMM TeKCeHOB, MOMEIILCHHbIX B Ta6ul. 2, moKa3pIBaeT, 4TO 1- 
(bpakIlua MpekcTaBIAeT UCXOJHbI 2-metusinenTeH-1, a 3-8 (bpakllMA HU OCTATO 
(cMeMOBaTeJIbHO, H BellleCTBO, OCTAaBLUer 
CA Ha HacayKe)— 2-MeTusmeHTeH-2. Pa 
yeT cOCcTaBa KaTaJIW3aTa 110 9THM lal 
HbIM MOKa3bIBaeT, YTO OH COCTOHT F 
38% 2-merusnenteHa-1 u 62% 2-M 
THJIMeHTeHa-2, 


| 


ae 
20 


it 20. 40 


60 60 _100 
Ob. % 


Pac. 1. Kpaser: pasronox npodyKTos 
H30MepH3all4d C OObEMHOM CKOpOCTbIO 
momauu 2,64 acl; / — 2-meTHmeHTe= 


Jua-1; J] — 2,3 qamMerun6ytena-1 ~~ 


Pre. 2. Kpusble pa3roHOK MpoOdyKTos 

H30MepH3alluH C OOBeEMHOH CKOpOCTbIO 

momaun 2,64 uac-!; //] — rexceua-l; 

IV — 3-meruumeuteua-1; V — 4-merun- 
qWeHTeua-1 


““YisomMepusauua 23-nuMeTHAOGyTeHa-lc OO bBEMHO 
ckopocTbw nmoxaun 2,64 4ac. Kpupaa pasrouxu (//) mpegcra 
ylena Ha puc. 1, cBoficrsa d@pakuuli B TaOu, 3. PacueT, cqelaHHbIM m0 mpem 
WtyuleMy, MOKa3bIBaeT, YTO KaTaH3aT CI 
° ctout u3 51% 2,3-numeTun6yTeHa-! 
49% 2,3-qumeTun6yTeHa-2. 
MUso0mepu3auua rekceHa- 
3-TpuMeTHANeHTeHA-! 44-M 
THIMeHTeHalnpu OO bBeEMHO 
ckKOpocTuH nogaun 2,64 vac 
Kpusple pasroHoK (J//, JV u V) Kata 
3aTOB WIA 9THX TPeX yrseBOROpoTO 
lipefcTaBJieHHble Ha pc, 2, MOKa3bIBalO 
YTO B JaHHbIX YCJIOBHAX OHH He mpere 
M€BalOT CKOJIb-JIHO0 3aMeTHBIX H3MeHeHH 
M3s0Mepu3auua rekceuHa- 
Cc OGDEMHOK CKOPOCTLY UE 


G 2 4 60 €9 00 nauu 0,23 uac. Kpupaa pasront 
00.7% (VI) npupegena Ha puc. 3, xapaxTepucr 


KH MOJIYYeHHbIX akUHi BTa6l. 3. P 
Puc. 3. Kpuppte pa3roHoK mpoyxyKToB y p q 


HM30MepH3aluH c OObeEMHOH CKOpOCTbIO 

momaya 0,23 uac-!: VJ — rexcena-l; 

V// —-3-metunmentena-1; V/J] — 4-me- 
Tumnentena-| 


yueT COCTaBa IIPOAYKTOB peakIlHH, Clea 
HbIM MO KPHBOH pa3rOHKM HM MO JaHHb 
Ta6uu 2 u 3, MOKa3bIBaeT, YTO CMeCb C 
crouTt 43 80% ucxogHoro rexcena-1 u 20 


TreKCeHOB-2. 
Msomepu3auna 38-MeTHaneHTeHa-1l c o6bemuHO 
KOpocTblO noxaun 0,23 4ac. Kpusaa pasrouku (V//) npencra 
sleHa Ha pUc. 3; XapakTepucTuKH Ppakunk B Taba. 3. 1-4 bpaxuna npencraBaa 
MCXOQHbIN 3-MeTuINeHTeH-1, a 2-4 (bpakWuA UM OCTAaTOK — cMecb ucxomHOrO Fe 
ceHa C 3-MeTHJIMeHTeHOM-2, COJep2KaHve KOTOPOrO B KaTau3aTe cocTaBsne 
mpHuMepHo, 12%, 
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Hs0mepusauua 4-mMeTuanenutTeHal c. o6bhemuHon 
Oopoctbw noxauu 0,23 uac*. Kpnpas pasronxu (V/J/) jana 
puc. 3. IIpu pasronke nonyyen ncxopupili 4-metunnenten-1 (34,6 r), a octa- 
(3,0 r) HMey HecKObKO NOBBIeHHBIe KOHCTaHTH: nif 1,3900 u di? 0,6769, 
‘BHJ\MMOMY, 3a CYeT NpucyTcTBuA B HeM 4-MeTHineHTeHa-2, COMepxKaHue KO- 
Doro B KaTaJIM3aTe He mpeppuuaer 4%. 


MockoscKHit rocyqapcTBeHHbIii yHHBepPCHTeT _Tocrynuso 
uM. M. B. Jlomonocosa 28 IX 1959 
if _UHMTHPOBAHHAA JIMATEPATYPAL @ 


Po. Uopoe,...Cy 3..P Orn Gk Hh, KOX, 81, 6129(1957).. | 23H Dama 
ng, Ind. Eng. Chem., 45, 551 (1953), 8H. B. Trocryuckaa, H. HW. Twp ku- 
, B. A. Kasaucxkxunh, JAH, 108, 473 (1956). 4 F. Whitmore, Chem. and 
3. News, 26, 668 (1948); Cuntes MotopHoro TonmuBa, COopH. 1, HJI, 1949, ctp.7. ® A. Ob- 
d, J. Messenger, N. Brown, Ind. Eng. Chem., 39, 1462 (1947); Cuntes motopHoro 
imupa, C6opxH. 1, UJI. 1949, erp. 72. ® F. D. Rossini et al., Selected values of 
ysical and Thermodynamic Properties of Hydrocarbons and Related Compounds, Pittsburgh; 
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Jloxnaayn Ankagemun nayr CCCP 
r 1960. Tom 130, N 1 


M. M. KOTOH u T. M. KHCEJIEBA 
O CHHTE3E NOJIMOPrAHOCTAHHOKCAHOB 
(I1pedcmaeaexo akademuxom A. H. Hecmeanoeum 20 VI 1959) 


3a nocieqHve TOME BOspOC HHTepec K OMOBOOPpraHHyecKHM COeMHeCHHAM 
HalleqWHMM WMpoKoe MpakTHyeckoe MpHMeHeHHe MIA cTaOuJMsalluM XJOpce 
Jep2Kalllux woumMMepos. B mociieqHee BpeMaA WIA 9STHX Wee HauMHalo 
HCHOb30BaTb HUS3KOMOJICKYAPHbIe OMOBOCOLepKaline NomuMepnl (7,?). BBuy 
OTCYTCTBHA JIMTepaTypHbIX aHHBIX (KpOMe NaTeHTOB) NO CMHHTesy NOMMOpraHc 
CTaHHOKCaHOB, COepxKalllHX B OCHOBHOM Wenu rpynmupoBky == Sn —O — Sn= 
MbI IIpeAMpHHANH UCCeqOBaHHe BOSMOXHOCTH NOJYYeHHA TaKHX OJIOBOCC 
JepxKatux mouuMepos. Jia sToH Wenn ObWwia NpHMeHeHa peaKIHA MOJMKOB 
JeHcalluu, panee yceliHo ucNoub30BaHHaa AnpHaHoBpmM (°) uv Xeurseino (3 
WA CHHTE3A Pa3JIMYHbIX MOMMOpraHOCTaHHOCHJIOKCaHOB. | 

Hamu usy4ena peakiMa JualleTaToB A- u u-OyTHIONOBa C TeTpadTOKCHOO 
BOM, Pe O6pa3s0BaHue CcBx3H —Sn—O—Sn mponcxofuo MpH B3aMMOfelcTBHy 
alleTaTHOH MW 2TOKCHJIbHOH Tpynl MO ypaBHeHHo: 


CyHy OC2Hs5 
CH3sCOO,— $n — OCOCHs; + C,H; — O — a —O-C:H;—> 
CH boat, 
CiHy OC2Hs; 


| | 
— CH3COO } —Sn—O—Sn— | OC)H; + CHsCUOUC2Hs ( 


| | 
CyHy OCHs4In 


Ilomumep (I) BpigeeH B BUZe CBeTMO-%KeITOrO NoOpowkKa c TemMepaTypo 
pasmaruenua 70—75° (B catyyae (u-CyH,),Sn(OAc),) una 60—70° (B enyua 
(H-CyH)2 Sn (OAc),). Monekyasapupii Bec momumepa (1) 1890— 1990 (ga 
TeTpamepa — 1936). Takum o6pa3oM, B ycNOBHAX OMbITa HaOwtOfaloch Obpé 
30BaHve JIMHeHHOrO HUSKOMOJIeKYApHOrO (nN = 4) NomwMOpraHocTaHHOKCaHeé 
Tlonumep rujpomusyeTca Mpu HarpeBaHHH c BOOM C OTINeNMIeCHHeM 2TOKCHAE 
HbIX H alleTaTHbIX Tpyl, OOpasya HepacTBopHmoe HemMaBKOe coequHeHue (1 
cocTaBa: 


ie 1 

HO | —Sn—O—Sn—;, OH (I 
| 9 
CyHy O n 


OKCHEPHMCHTAAbHAA YacTh 


JInatetatb AMOyTUOOBa NOY Ya H3 COOTBETCTBYIOUIUX AuxOpHzoB (4 
uaeTat Muns00yTH100Ba — *KuKocTh c T. Kun. 140—141° (10 mm). 


Hatiqeno %: Sn 34,1 
CigHe4O4Sn. Baruvcneno %: Sn 33,9 
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1 ee qu-(A-OyTHN)-O0Ba — %KHAKOCTD’ c 1. Kun. 146 — 147° (10 mm) 


Halineno %: C 46,30; H 7,19; Sn 34,24 
CieHegOuSn. Baruncneno %: C 46,72; H 6,81; Sn 33,93 


|PaSTOKCHONOBO No/yyasocb 10 cnoco6y Meepselina u Bepsuna (°). 
[BsaumoyeuctTBue (C.H;O0),Sn c (u-C,H,)Sn (OCOCHs), B MOJIAPHbIX 
ITrHoueHHuaAX 1:1. Harpepanve na rauuepHHoBoli bane mpu 140° 28 yac. 
OKe MHTePTHOrO rasa C OTTOHKOM OOpasylomlerocn sTuualleTaTa, KOTOporo 
(paHo 74,6% (or teopun). IIpu oOpa6orKe mpoxyKta nommKoHJeHcalun 
BOJIOM NOJYYCH HepacTBOPHMbI, HensaBKH fo 250° Kpucramimueckuit 
MOK, cOwepxamHH 57,9—58,1% Sn. H3 6ex30nbHOoro pacTBOpa BbI,euIeH 
(TMO-XKEJITHIM NOMMMep C TemlepatypoH pasMaruenua 70—75°. Monexyasp- 
4 BeC, ONpexemeHHbii KpwocKonuuecKHM MeTooM, Halinen 1890 (1A 
pamMepa paccuntaH !936). 

Hatigeno %: C 30,02; H 5,78; Sn 50,44 
CsaHi29015Sng. Buruncmeno %: C 32,22; H 6,19; Sn 49,17 


MHuMep THApouM3yeTcA pH KMMAYeHHM C BORO C Obpas0BaHuem Gevloro 
éACTBOPHMOFO HM HelaBKOFO MpOlykKTa. 


Haligzeno %: Sn 60,92 
CgeH74O19Sng. Buruncaeno %: Sn 60,63 


BsaumogelictBue (C,H;O),Sn un (4-C,Hy).Sn (OCOCH;),— ycenosua Te 
, 4TO MB cJyuae (U-C,H,y),Sn (OCOCHS),. [lomyyeH HepacTBopuMBI wu He- 
eae ocayloK, cofepxaujnH 56,71 —57,2% Sn. H3 6ex30mbHOrO pacTBopa 


NeJIeH CBeTJIO-XKeJITHIM MOwHMep c TemilepaTypow pasmarueHua 60—70°. 
eKYJAPHbIH Bec NOMMMepa (KpvHockonMyeckn) 1991. 


Hatizeno %: Sn 50,1 
C5eHy29015Sng. Brruucaeno %: Sn 49,17, 


MucrntyT BEICOKOMOJIeKYAPHBIX COeAMHEHHH Moerynuao 
Axayemun HayK CCCP 14 I 1959 


IMTHPOBAHHAA JIMNTEPATYPA 


1G. Mack, E. Parker, Amep. mar. 2592926 (1952); C. A., 46, 11767 (1952); Amep. 
12683705 (1954); C. A.,, 1955, 7097. 2 J. Bry, dson, Plastics, 1957, 384. 3? K. A. A u- 
FedeHOrn ade iv el aia a, Pool Xp vy cer ade Ba, M38. AH CCCP, OXH, 
6,798. 4F. Henglein, R. Lang, L. Schmack, Makr. chim., 22, 103 (1957)s 
I. Meerwein, Th. Bersin, J. An. Chem., 476, 132 (1929). 


. 
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Jloxnanm Axagemuu nayx CCCP 
1960. Tom 130, N41 


| 


XHMH, 


A. K. JIABPYXHHA, A. A. MO3{HAKOB, C. C. POAMH x JI. M1. MOCKAJIEBA | 


XPOMATOFPA®HYECKOE OTEJIEHHE ®PAHWMA OT WESHA 
MW PYBHAMA 


(IT pedcmasnexo axademuxom A, IT, Bunoepadoeum 19 VIII 1959) 


Ognoli v3 ellie He peWeHHBIX Mpo6eM B OGJIaCTH XHMHM (PpaHUuA ABAAMAC 
HO mocsieqHero BpeMeHH TpoO/ieMa ero OTJeeHHA OT LesHA HU pyOudua. Handc 
Jlee MlepCleKTHBHBIM MeTOJOM HX pasJeJleHHA ABJIACTCH HOHOOOMeHHAA Xpomare 
rpadus. OnHako JA STHX BJIEMEHTOB MeTOJbI KOMIVIeKCOCOpasOBaTeJIbHOH XpC 
MaTorpadun, oecneunBarloulue ObicTpoe pasfeseHue ApyrnX 2/IeMeHTOB, He MC 
ryT 6bITb npHMeHenbi. Bce onucaHHble B JIMTepaType MeTOAbI pasfeeHHA We3sH 
wu pyOugua (*~*), OCHOBaHHbIe Ha BbITeCHHTeIbHOH XpOMaTOrpaduH, OYeHb Mp 
OJDKUTEJIbHBI H He Bcerla adpeKTHBHEI. Onn He MOryT ObITb HCNOJb3OBaHbI A 
OTJeeHHA (PpaHUHA OT We3HA HW pyOuuA, TaK Kak CaMbie JO/TORKUBYLUINE UB 
Tomb! @panuna Fr24* yw Fr??? wMewr nepwogbl nowypacnaya oKono 20 MuH. 

C meibio HaxXO*KJeHUA ycOBHH Opicrporo uM sdpekTHBHOFO MeTOJa OTIeJeHH 
(paHWuAa OT WesuA HW pyOuAMA HaMM ObIIH H3YYeHbI B CTaTHYCCKHX YCJIOBHA 
KOapPuUNeHTE! pacnpeleenHaA MexKy kaTHOHHTOM KY-2 u pacTBOpaMu pa 
JIMYHBIX JJICEKTPOJHTOB B 3ABHCHMOCTH OT HX KOHWeHTpallun (°). Hecmorps ua T 
4uTO Ha STON CMOJIe HaOJIOLaeTCH SHAYHTebHOe pasiMuHeE B KoasdPpullueHTa 
pacnpeelenua (paHWuA H We3HA B COJIAHOKHCJIbIX pacTBOpaXx, JOCTHIHYTb 
pa3eleHHaA He yjaJlocb. 

Henasyo Bb. K. Ipeo6paxencxuh coodmun (°), uro mp MOMOMLM cMoON 
KY-1 mpeactaBiaeTca BO3MO?KHBIM ObICTpO pa3feIMTb WesHi u py6ulM 
Cmona KY-1 npegzctaBiaeT co6oh OucdyHKUMOHabHbI KATHOHUT CHJIbHOKY 
JIOTHOTO THIa, B KOTOPOM OCHOBHBIMK aKTHBHbIMM rpynmaMu saBsaroTca SOs. 
4w.OH ("). [is HaxoxeHud ONTHMAJIbHBIX YcsOBHi 9c:bdeKTHBHOTO pa3jleui 
HHA (panna, wesut MW pyOnquA C MOMOMbIO STOFO KaTHOHHTa HaMH OBI 
onpefesleHbl KOSPPULMeHTHI pacnpeedeHuA MexKAy cmMosol KY-1 u pactBopan 
HC] pa3muunoi Konuentpayun. IIpumMenanacb cmosla Cc pa3MepoM uacTyY 
200—250 mem BH*-cbopme, oTfenbHBIe NOpUMH KOTOPOH 3apaHee NpHBOAMIMC 
B paBHOBecne C HccyIeqyemMbIMy pacTBopamu. Mcnonmb30Bamucb UHMKaTOpHb 
KoumuectBa Fr?!”, ppijeneHHbie “3 MpoyKTOB O6myueHua Th npotosamu 
aHeprHeH 660 Msp no MmetToguke, omvcaHHoi B padote (8), u 10°-§— 1076 , 
DacTBOpbl We3uA u pyO6umuA, cogeprxanue Cs!®4 yy Rb** coorpeTcTBeHH 
Kak ObIlIO oOMpeyeseHo MpeBapHTebHBIMH OMbITaMu, JIA ycTaHOBVeHI 
paBHoBecua jocTarouHo 5—10 MMH. BCTPAXMBaHHA CMOJIbI C pacTBOpoO! 
Vismepenve f-akTHBHOCTeH MpousBOAMIOCb Ha TOpmloBOM cueTunKe T-25 BO 
@-aKTHBHOCTeH — Ha CHMHTHJVIALMOHHOM cueTYHKe ¢c KpucTaom ZnS (Ag) 
detoymHoxuTesem DOY-19, 

PesyJIbTaTb! ONbITOB MpefcTaBsenb! Ha puc. 1. Ha6mogaetca sHauntem 
HOe NOHMKeHHe BeMIMHBI Kg c yBemM4ueHHeM KOHUeHTpauMM HCl snaotp 7 
5—6 M. B o6nactu KonuenTpauuii 6—11 M Ka npaxtuyecku octaetca m 
CTOAHHBIM, UTO OOYCJOBeHO YacTHUHOH peruspatawueli uonos. Han6oupiue 
pa3mMuve B BewIHUHHAaX Kg A Tap COCeMHUX 9JIEMCHTOB VMeeT MeCTO Mf 
KoHUeHTpannax HCl 5—6 M us pas6aBmeHHEIxX pacTBopax (~ 0,7 M); cai 
TOP pasfqeeHHA Jin paHllMA WH We3HA, paBHEI OTHOMWeHMIO ux Kg, cocta 
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ip JIA STUX KOHMEHTpallu 2 wu 3 cooTBeTcTBeHHO, Stor dakT a nam 
fOBaHHe JWI NOCTAHOBKM OUbITOB MO xpomaTorpaduyeckomy pa3yleeHHio 
| ononKe C MpHMeHeHHeM YKa3aHHbIX BbIIe PaCTBOpOB. 

(Cmona KY-1 c BetnynHot yacrun 200—250 mem sarpyxanacb B KOMOHKU 
|}mMepom 13% 0,3 cM, NpuBofulacb B paBHOBecue c pactBopamu HCl, nocae 
MO MpoBodusach copOuna Fr, Cs u Rb us pactsopa o6bemom 0,05—0,1 ma. 
| BceX STHX ONepallMAX, BKIIOYaA H S/IOMPOBaHHe, NPHMeHAIHCb OLMHAKOBLIE 
allentpaluH HC}. 


Fr ) 
Yun /mur Fr 
Cs 2500 
Rb 2000 
1500 
1000 
500 
77 , a 
G5 40 HL 3 WON 3 4 80 CO FO GO 90 0 10 12h 
YUCIO KARENb 
|:. 1. KpHpple saBvcuMmocTH Ko- Puc. 2. Xpomatorpamna pa3yzenenna Fr,Csu Rb 5,5" 
PHILMEHTOB paciipezenenua Fr, pactsopom HCl. Cxopoctp 3 kansau/mMun. 1 — B-aKTHB- 
iu Rb mexgzy cmonol KY-1 u HOCTb; 2—@-aKTHBHOCTh 


itsopamu HCl of konuextpa- 
| HH mocneqHer 


|Ha puc. 2 mpefcrapnena xpomaTorpamMa pa3desenua dpantiva, wesua 
yOuquA BEIMBIBaHHeM 5,5 M pactpopom HCl, koropaa cBuJeTebCTBYeT O BbI- 
KOH 9dxpeKTHBHOCTH UX pa3feneHun. BpeMa pa3leJleHHa BCeX TpeX 3/IeMeH- 
3 B 3aBHCHMOCTH OT CKOpOCTH MpOTeKaHHA pacTBOpa cocTaBuaeT 30—50 mun. 
'Pasnenenne 0,7 M pactsopom HC] Cs u Rb 6ni0 Takxe sdpeKTHBHEIM, 
TpeOoBasIO HeCKOJIbKHX yacoB (4—5 uac.). Tlostomy Aa Onicrporo pa3qeue- 
(A (panna, Wesun u pyOudua HanOosee NOLXOLAMMMH ABIAIOTCA 5,5 M pac- 
pppr HC] 

TakuM O6pa30M, BMepBble OCYUecTBIeEHO OTMeseHHe CaMOrO aKTHBHOTO Me- 
Ila B MepHoguyeckou cucteme JJ. MH. Menesmeepa OT eFO anasloroB — lesusa 
| pyOunua. 

Astopbl Bbipakaror OJlarogapxHoctTb M. H. Tloppmnesol 3a momoutb B padore.. 


| MuctutyT reoxuMul M aHamMTH4eCKOH XHMHHy) [ocrynuvio 
uM. B. HM. BepuagcKoro f{11 VIII 1959 
iAxanemHu Hayk CCCP} 


‘IIMTHPOBAHHAS JIATEPATYPA g 


(1G. Kayas, J. Chim. Phys., 47, 408 (1950). ® W. Brooksbank, G Led- 
cotte, J. Phys. Chem., 57, 819 (1953). 3S. A. King, Anal. Chem., 28, 1200 
6). * M. M. CeusaBu4H, COopn. Msotonb 4 M3syyeHHA B XMMHH, Vizn. AH CCCP, 
8, crp. 186. 5A. K. JiIappyxura, C.C. Pognn, A. A. Tosquakos, 
epaTE! ZoKazZoB VII] Menyzeneesckoro chesza 10 o6me H MpukmaqHon xumMuu, CekIMsA pa- 
XHMHH MH xHMHM HsoTonoB, MW3g. AH CCCP, 1958, ctp.7. ® B. K. IIpeo6pa- 
HC KH, Cosemanve MO HeMTpOHOAepUUUNTHBIM H30TOMaM Pe€AKHX 3€MEJIb, O6benuHen. 
T. afepH. uccuen., r. Ly6ua, 25 VI — 2 VII 1959 r. (B meyatu). 7) AS Davita Kiors, 
C. Tutos, Xun. mpom., Ne 5, 12 (272) (1958). 8A. K. JlaBpyxuna, C. C. 
4 u, Tp. Kom. no ananutuueck. xum., M3y. AH CCCP, 9 (12), 1958, ctp. 274. 
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O. A. HEHJIAHJ, vw axagemux AH JlarsCCP fr. A. BAHAT 
PACHIIENJIEHHE MOJOHHEBbIX MPOH3BOJIHbIX JUMEJIOHA 


Hamu Opim0 coodueno (1,2), uTO NMpOAyKT peakwH WuMeoua c Hoobense 
JIOM — (PeHHJIAHMeLOHMHOLON (1) IpH MOBbILWeHHOM TeMMepaType JIerKO pa3vJia 
raercd C OOpa30BaHHeM fiosGen30a u cbeHuoBOrO adupa HonAumeyoua (IL 
a B IIpHCyTCTBHH MMpHyuHa HW HUTpaTa cepeOpa MpOLyKTaMM Pa3sJIOKeHHA OKe 
3bIBaIOTCA (PeHOJI HM CepeOpAHad COuIb HOAAuMeOHa. B cBa3u c NOJyYeHHeM HONE 
HHeBbIX COJIeH SHOJIDHBIX S:PupoB AuMeOua (II1) Onwi0 uHTepecHO uCcCIeLOBAaT 
HallpaBJleHHe UX pasJIO%KeHHA MU COMOCTABUTb C HallpaBJeHHeM pasJIOKeHUA CE 
HHI MMe OHWIMOLOHAa, a TaKXKe H3YYHTb BOSMOXKHOCTH MOJYYeHHA HOBbIX MIpC 
H3BOAHBIX MMefOna. B Hacroslee BpeMaA pacilemieHue HOJOHHEBHIX COJIeH Ue 
NOMb3yeTCA JIA NOMyYeHuA apuloHHeBbIxX (3,4) u MeTasmopraHMyeckux (5-* 
coeqHHeHHH. 


Kak (beHuI.HMeMOHHIHOL0H, Tak H (eHHJ-(a/IKOKCHMMeOHNs)-hoLonME 
Bble COM MpecTaBAloT COOOH THIMYHbIe HECHMMeCTPHUHbIe HOMOHMEBHIE Mp 
H3BOQHbIe H MOryT MOMBepraTbes paclilemeHMio C pasPbIBOM CBa3u Hoa — yru 
pol B AByX HampaBJIeHHAX HW 10 JBYM MeXaHH3MaM — reTeposMTM4eCKOMy H IX 
MosuTHYecKkomy (°,*). MexaHv3M peaKkIHH pacilenJieHHA HOJOHNeBbIX couel 3: 
BHCHT OT XapakTepa MpHcyTcTBylollerO peareHta, COeOOpasyrolllerO aHHOE 
M pacTBoputea. Tak, H3BeCTHO, 4TO pacillemenue Oophropuzos B MpUucyTcTBH 
TPETHYHIX MPOWSBOAHBIX a30Ta, Poctopa u Ap. OcyllecTBAeTCA reTepOuHT! 
ueCKH MO cxeme (°): 


© VA Sy, 
Ree Rot eee erases Tee a 
BFO BF? 


PacilenieHve B pa3HbIX PaCTBOPHTeIAX B MPHCyYTCTBHH AaHHOHOB MO2xK 
WMMeTb Kak FOMOJIMTHYeCKHH, TaK M TeTepOJIMTHYeCKHH XapakTep, B 3aBHCHMOCT 
OT pala ycOBHH (HyKJeOPHIbHOCTh aHHOHA, KaTamu3aTOp, pacTBOpHTeJIb 
M BbIACHeHHe HCTHHHOPO MeXaHH3Ma 3aTpylusetca (14-13), 

B mpucyTcTBaH HEKOTOPEIX MeTaJIJIOB peakIMA pacieneHuA OcylecTBIAe 
CH TOMOJMTHYeCKH, HO CHJIbHO BJIMAIOT NOApPHBIe (akTOpEl 3aMecTuTes 

*,7,8,"°). PeytToppim juckyTHpyeTcH MM BO3MOxKHBIIi rerepomuTHYeCKHii M 


Pe dee} 


XaHH3M (8). 

PacileneHve PeHuAUMeROHUMOLOHA OblsO UcceMOBAHO B pacTBOpaX HO 
CaHa, IMpHuHa M BOAbI. Bo Bcex ciy4yaaxX OOHapyXMBaJICH paspbIB CBA3I 
HO — yrepo, B AByX HallpaBJleHuAx Cc OOpa3s0BaHMeM cMecuH (beHHJIOBO 
adupa HOsAuMeqoua u HomGen30Na (Tabs. 1). 

Burxon cepeOpaAHoH cou HOWMMeyqoHa Mp pacilenienuu denumqumed 
HHJIMONOHA B BOJHbIX pacTBOpaX B MpHCyTCTBHM MMpHMHa HW HUTpaTa cepeO 
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pur eon a KOIMMCCTBA NHPUAMHa, TaK M OT KOJIMYeCTBa HUTpaTa cepeOpa 
Ta6N. 2). Moq6ens07 B STO peakIMH B 3aMeTHBIX KOMUeCTBAX He oOpa3yeTcs. 


Ta6Oanua ft 
Paculenvienue PeHuILUMeonNMHOROHA 
KOHM4eCTBO BEI- 
ees “ AeNCHHDIX MpoyK- oO 3 
PacTBopuTesb SA ee a ese Qob 2h je a nue Hon. 
NAYCHHA oy6en- Gensou :II 
30m* II 
Boma ‘ [ 2 uaca Sy 10 ate 
TiuoxcaH 30 MHH. 41 30 1,36 
Tosyou (3) | 4 yac 40 47 0,85 
I[upuyquu 15 mun. 14,5 54 0,27 


* VYox6en301 o1ronauca u Npeppalilaica B ennatiog- 
O380XJIOPH,, KOTOPHIM B3BellIuBavca. 


, 
Pacijensenve Opomuya u Oopropuga denus-(O-sTH1uMeQOHN)-HoLOHUA 
» R=C,H;, X = Bro unu BF, >) Obin0 uccneqoBano B BoO_HEIX pacTBOpax 


Wa OC inilaee, 


acileneHMe eHHAMMeQOHMMHOLOHa B MpucyTCTBHH MMpMAuHa Mu HuTpaTa cepeOpa 

‘B MOJAX Ha 1 Momb Homona) (YcoBua peaK\Mu: NATHMMHYTHOe KuMaAUeHHE B BOLHO- 
MeTaHOJIbHOH Cpefe, OXNaxKAeHHe, PUbTpoBaHne) 

luTpaT cepe6pa 1 2 4 4 4 2 4 

UpHANH 4 4 4 2 4 ) 4 

BIXON cepeOpaAHol comms % 54 59 ©64,5 441 0 58 79 


| 
IpucyTcTBHH HeKOTOpHIX anMoHoB (Br-, NO,”, S?-, OH"). Bpomuy denua- 
STHIAUMeOHHN)-HOAOHMA OblI paciilemieH Takxe B MpHcyTcTBuu pTyTH, 
opdropuy — B lNMpH~nHOBOM pacrTsope. Bo Bcex cilyyaax M30MpoBaH Hoz- 
1301, A B H€KOTOPbIX CJly4aAX yJlaJlOCb COHapy2KUTb H MpOusBOAHBIe uMe- 
aa. PesybtTatpi (cM. Ta6u. 3). 

| Ta6Oauua 3 
Paculensenve coment denvJ-(0-9TH UME OHM)-HOROHUA 


Buxoy 

| - Ho76en- 
BeuecTBo Ditaece YcaoBuA peakuHHu Bee Aipyrue nponyKtst 
| B% | 
| Bpomuy — |Pasnoxenne 160° 36 |MacnooOpasnaa macca. Bpom- 
(UI, R= 6eH301 (OO6Hapy2KeH KauecrT- 
lots, X=Br-) BeHHO) 

Boga {Kunayenue 30 mun. 56 |2-Bpomaumenou 30%. T. na. 


175—176°; aur. (15) 175° 


Aeron |Ilepememupanue 2 yaca B} 32 |MacooOpasnas Macca, conep- 


NpucyTcTBun pTyTH Kallad PTyTb 
Bophropun Boga |[Ipuaupanne pactBopa 52 |Macmoo6pasHaa macca, cofep- 
(111,R= HuTputa npn 90° *Kalad agor 
Hs, X=BF7)} Boga |[Ipuaupanue pactsopa 29 |Srunopeii sup fomqumenzona 
. cymbduga mpu 0° 13%. T. nas 129—134°. 


Cymbpuzo6ucntumejou 8%. 
TD, mar. 234°: nr. (C4) e2345 


Boga (|IIpumuspanne pacTsopa 50 |Macmoc6pa3Haa Macca 
wesoun npu 0° 
Ilupuguu Tepemeummpanue pu 62 |Bopdhropuy o-sTHsIquMexoHH- 
140—20° 10 uac. nupugzunua (1V). T. ma. 


120—122°: 70% 


4 VYon6en301 OTTOHAICA C BOAAHBIM NapoM HIM B BakyyMe, MpeBpalllavicA B dbenna- 
O30XJIOPHA U B3BelUNBAJICH. 
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V3 3v10x%KeHHOrO BUHO, YTO HalpaBJeHHe paspbIBa CBASH HO — yrulepi 
3aBUCHT OT CTPYKTYpHbIX (akTOpOB M MpucyTCTBylollero peareHnTa. Tak, H 
6llofaeTcA JOOOMbITHOe pa3ziHMuHe MexKAy HaNpaBJIeHHeM pacillenJieHHA q 
HuuMeqonumiogona (1) u ceHHs-(anKOKCHIMMeOHHJI)-HONOHHEBBIX COUT 
(III). Oco6eHHo yayHO cpaBHHTb pacilleleHHve B IpHCyTCTBMM NMpHAnHa. E@ 
B Culyuae PeHHAUMeAOHNHOZOHA PlaBHbIM OOpa3sOM PaspbIBAaeTCA CBASb HOT | 
(benus, TO B alKOKcHcomAX (III) pasppiBaeTca cBA3b HO — AMMeOHHJ. 1; 
Kak MOXKHO MpesonaraTb, YTO OyeT paspbIBATbCA CBASb C MCHbIeH 9eKTPO 
HOH muoTHOcTHIO (8), TO culedyeT, YTO B JAHHOM CJIy4ae MbI MOXKEM MO XapaKTe] 
PaspbIBa CBA3H CYAUTb OG OTHOCHTebHOM S/IEKTPOHHOH MJIOTHOCTH Ha YI 
POJHOM aTOMe aKTHBHOM MeTHJIeHOBOH TpyNMbl B 3aBHCHMOCTH OT CTPyKTYPB 
Tak Kak B (eHHIAMMeOHUMHOMOHE OCTaTOK JMMeOHAa MpeAMOJIOHKUTEIbHO C 
UlecTByeT B SHOMATAHMOHHOH (popMe, TO, CJIEMOBaTeJIbHO, SHOJATAHHOHH, 
cbopMa cmoco6ua K co3JaHUIo Sobel QIeKTPOHHOM MIOTHOCTH Ha yrslepoH 
aTOMe aKTHBHOH MeTHJIGHOBOM rpynbl, YeM (eHHJI- WIH aJIKOKCHAMMeOH 
Dro OObACHAeTCA OOJDbINOH NOLBYXKHOCTbIO QICKTPOHHOH CHCTeMbI SHOVE 
aHHoHa. TouHO TaKO »%Ke BbIBOA CyleqyeT H3 H3BeECTHOFO (akTa, 4TO 2-raJo4“ 
NpOWSBOAHbIe UMeqOHa TpyAHO OMbiWIsioTcs (7°). | 

Ecm SHOJIATaHHOHHAA CTPYKTYpa HapylaetTcs, TO CBA3b HOA — MeOH: 
ocjla6eBaeT 10 cpaBHeHuiO C CBA3bIO HO — csbeHH MU Np pacilenseHHu OOP 
3yeTCA IpeHMYUecTBeEHHO HOMOeH30. Y2xKe B BOMHOM pacTBOpe yMeHbIlaeT 
BEIXOA (eHHOBOrO acdupa HOAMMeoOHa, a B NPHCyTCTBHM COJAHOH KHCJO 
WeIMKOM paspbiBaeTcaA CBA3b Hox — QumMefouus (2°). Dro, OueBHyHO, CBASA 
C INIpHcoeqHHeHHeM TIpOTOHa HM OOpas0BaHHeM CHCTeMbI HeHOHHSHpOBaHHO 
3HONa. Hanporus, MpucyTcTBHe MOHOB cepeOpa, MO-BHAHMOMy, CTaOHJIHSHpy 
SHOJIATAHMOHHYIO CucTeMy. OuepuyHo, OOJIbLIy!IO pOJlb HrpaeT MaJlaA pact 
PHMOcTb cepeOpxAHOH comH HOowAMMeyoHa. B coequHeHHAX C GHKCHpOBaHH 
SHOJIBHOK (POpMOH (PeHHJI-a/IKOKCHAMMeOHUJIMOJOHHeBbIe COJIH) TOKE Hapylue 
SHOJIATAHHOHHAA CHCTeMa, H OHM paCUelJIAIOTCA C MpeHMYLLeECTBeHHbIM OOF 
3OBaHHeM HoWGeHs0la, ECM TOMbKO peakUMA He HeceT ABHO paMKaJIbHbIli (1 
MOJIMTHYeCKHH) XapakTep (pa3ox%KeHHe Mpu 160°, pasiox%KeHHe B NpHCyTCTB 
pTyTH, cybduqMoHa). Pafukasbubld XapakTep pacillenJieHHA OCOGeHHO Sp 
BBIABJIACTCA MpH aTake CyJIb()HAMOHOM: pa3spbIB CBA3H HO — yrviepoq Ma 
3aBHCHT OT MOJAPHbIX (PakTOPOB UM OCYLIeCTBIAeTCA B ABYX HanpaBJeHHs 
B NpOTHBONOJIOXKHOCTh TOMY, THNHUHAA TeTepONHTHYeCcKaA peakUMA pacile 
JIGHHA OCYILECTBIACTCA B pacTBOpe NMHpHAHHa c OOpas0BaHHeM NMPHAMHHEBC 
MpousBo_Horo AuMefona (IV). Ilpu ombwienun nocseqHero, KaK OblI0 coobu 
HO ('), noulyuaeTca 9HOMATOeTAaMH MMpuzMHUa (V). Bopdropuy (IV) xapaxrtey 
3yeTCA OUCHb CBOEOOPaSHbIMH CBOMCTBaMH. Bo-nepBbIx, pH MUKpoonpeseen 
a30Ta BCerla MOyualoTCA CHJIbDHO MOBBIIWeHHbIe pe3sybTaTbl. Tlostomy Bet 
CTBO OXapaKTepH30BaHO OnpeyeneHvem BF, (B Bugle KBF, ocak ennem B | 
COJIOTHOM clivpTe) H uH*pakpacHbIMH cneKTpaMH. Bo-BToppix, BelILeCTBO Cl 
COOHO CYLeCTBOBaTb B ABYX MOLNHKAaLMAX C TOUKAMH NlaBeHuA 120—1:! 
u 140°. 

Upesppuaiivad JerkOcTb OCyIWeCcTBIeHHA peakUni paciilenmenua B Npuc 
CTBHH MMpHMHa BO BCeX PaCCMOTPeHHbIX BBbILWe CyaAX CBUeTebCTB 
O KaKOM-TO BJIHAHHH MMpHAWHa Ha FeTepOJHTHYeCKYIO peakIio paciilenieH 
HanOovee BeposTHO, UTO NMPHAMH CO/IbBaTHpyer aTaKyeMbIli yrmepOLHEI ar 


oOuleruanh TaKHM OOpa30M pa3pbIB CBA3H HM HYKeCuIbHYyIO aTaKy COOTB 
CTBY1Ollero pearenta (18), 
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Takue peaKIMH MOTyYT MMeTb BaxkHOe MipenapaTHBHOe 3HayeHHe AVIA NOy- 
A WM ApPYrHxX OHHEBLIX MpOK3BOJHbIX AMMeOHa, JO CuX NOp HeOcTy IiHbIx. 


: 


 Pwoxcknii Tloctynusio 
MOJMTeXHHYeCKHH HHCTHTYT W2 IDG NOES 
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ie. 470. A. Hetaaug, [. A. Banar, JJAH, 129, No 2 (1959). 1 O: A. Pe 
)B, TeopeTHueckue npoOjemb opraHnyeckoli xumuu, M., 19956, crp. 93—95. 
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Jloxxaygn AkaweMum Hayk CccCcP 
1960. Tom 130, Ne 1 


XHMb 


3.E. HH@AHTbEB, H. B. MOJIOAILOB, JI. HX. KYAPAWOB u H. K. KOUETKOB 


ITMUJIEHALWLETAJIN «-BPOMAPOHJIALETAJIBAEPHOB 
M WX NPEBPALWEHHA 


(ITpedcmaeaeno axademuxom A. H. Hecmennosu.m 9 V1 1959) } 


JlerkoqoctynHple wu  peakumoHHocnoco6ubie f-KeToalletamn RCO 
CH,.CH(OR’)s, B HacTOsiee BpeMA BCe WHMpe UCHObSYIOTCA B CHHTeTHUECK 
XHMHH. OueBu HO, elle Gosmee WHPOKHe MepCNeKTHBbI B STOM OTHOICHHH MMeél 
B-KeToalleTaJIH, COJepxKalllue B MOJIeKYyJie (PYHKIWHOHAJIbHbIe TpyMMbl, KOTOP) 
OCTaBaJIHCb MOUTH HeM3sBecTHbIMH (1).C lesbIo NOMyYeHHA STOFO THA COeAMHeEH 
HaMu u3sy4eHa peakIlMA OOMeHa aTOMa OpoMa B a-6pom-f-KeToalleTanax RCO- 
CHBr —CH(OR’)., MeToa, CHHTe3a KOTOPHIX HeaBHO ObluI HAMM paspaboTaH ( 
Uccaeqopanue peakitui OOMeHa aTOMa TaslOuyja B rasOUy3aMelleHHbIX f-Kel 
alleTaJIaX WHTepeCHO MH C NPMHWMMHaIbHOH CTOPOHbI, MOCKOMbKY OHO [103B 
JideT XOTA Obl KAYECTBEHHO CpaBHUTb MOJBHXKHOCTS aTOMa raOvJa B HHX C M0 
BUOKHOCTHIO FasOHa B A-rasOMIKeTOHaX H OWe€HHTb Te€M CaMbIM BJIMAHHE all 
TaJIbHOH TpyNMHpOBKH Ha MOABYMXKHOCTh Fasonya. | 

Jia W3y4yeHHA STOH peakWHH HanOosee yAOOHBIMH OObEKTAMH OKa3aJIH 
Q-OpOM3aMeLIeHHbIe STHJeHalleTaIH apOMaTHYecKOorO psa THMAa | 


ArCOCHBrCH(OCHg)>s 


CoevHeHHA STOTO TuMa NOsyuaHcb HaMH OpOMHpOBaHHeM 9JTHJIeHalleTat 
apOWJlalleTaJIberHOB, CHHTe€3 KOTOPbIX HeJlaBHO HaMH Ob OnucaH (°). 


Brz 


ArCOCH,"— CH (OCHg)e > ArCOCHBr—CH(OCHg)> 


BaCO, 
Ar = CgHs; n-Cl—CgHy; n-Br—CgHa; n-NOs — CeHa. 


Bpomupopanve MpoBosMJocb JeicTBHeM OpoMa B Supe B MpucyTcTBUH Ka 
Oonata Oapuax, NOfoGHO OpomupoBannio f-KeTOalleratel alubaTuueckoro p 
jla (*); €FO MOXKHO OCYIeCTBHTb M elicrBveM OpOMCyKIMHUMUfa, OMHAaKO 9T 
BapHaHT peak He MpekcTaBJAeT KaKUX-JIMOO MPeHMYILECTB, MOCKOJbKY Mf 
OpOMHpOBaHHH OpOMOM peaKIHA UeT OUCH) TlaKO WU BbIXOMbI JOCTATOUHO BI 
coku (oKo0 60%). 

TlouwyyenHbie sTHJleHalleTaM G-OpoMaponalleTabderuqoB mpelcraBviAk 
coOoH ycTOHUMBbIe KPHCTa/IMYeCKNe BelleCTBa, BeCbMa yAOOHbIe B padoT 
Ilpu BsauMOjfelictBHH UX C COAMH HEKOTOPHIX MHHepasbHBIX KUCIOT OHH J 
CTaTOUHO JierKO OOMeCHHBAIOT CBOH aTOM Opoma, OOpa3ya cOOTBeTCTBYIOML 
O-3aMeLIeHHbIe STHJIeHAalleTaIM apOnJialleTabAerHjos: 


ArCOCHBrCH (OCH): _"** ArCOCHXCH (OCH,)s 
xy. SCN. NO, Ar2=Gho Wore oe 


Tak, c HO2MAOM HaTpUa B alleTOHe M C pOfaHHCTHIM KaJIMeM B BOJHOM allero 
rlalKO MOJly4YaoTca G-HOJ- M O-pOaH3aMeleHHLie STUeHalleramu. HecKoub: 
TpyAuee UeT 3aMelleHHe OpoMa Ha HUTpOrpynny, OHaKO pu HarpeBanuu Op 
MHa C HHTPHTOM HaTpHA B AMMeTHJOpMaMue peakIlMiO 3aMeleHHA Take 
yAalOcb OCYULeCTBHTb, NpHyeM OOpasyerca a-HuTpO-p-KeTOateTatb. Tonyue 
HbI€ COCJMHCHHS ABJIAIOTCAH ILEHHbIM HCXOJHBIM MaTepHaJIOM JWIA CHHTe3a HeK 
TOPbIX MaJIOMOCTYMHBIX BelllecTB. Tak, HaNpHMep, pH COpaborke sTHVIeHaLeTAa. 
d-pofaHOeHsonJlalleTalblerna pasOaBseHHOH KucOTOH pH KOMHaTHOII Te 
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aType OH MpeBpalllaetca B 4-Oens0nN-2-oxcuTuaso0n (*). CrpoeHne ero moj- 
AKMEHO OTCYTCTBHEM PeakIlMH Ha aJbleruyuyto rpynny. 
O— CH, 
a | H 


| | 
| SCN Oe Sia 


AKO H 6€3 OcNO*KHeHHH MpoxoguT B3auMOselicrBHe OpOMUpOBaHHEIX KeTO- 
‘Tale C MepKaliraHamu.- Tak, Np peakWuM 9sTuseHalleTaa o-6poMOeHso- 
AlleTayIbyerufa c O€HSHJIMepKalTHAOM HaTpuA B MeTaHOue OOpasyeTc A STU- 
falleTab d-OeHsHITHOOeH3OnJalleTasbyernya: 


CsHsCOCHBtCH(OCHz), "5" cH,COCH'(S — CHaCsH,)CH(OCHa) 


pOeHHe NOJYYeHHOTO COeAHHEHHA NOATBepxeHO y.-c). cnekTpom (puc. 1, J), 
s€p2KallHM NOJOChI NOFIOWeHHA B HHTepBase 240—330 Mu, 4TO XapaKTepHO: 
Hl COCMHEHHH, COJepxKalllHX OeH30HIbHYIO rpynny 

|B oramune OT 9TOrO B3aMMOJelicTBHe TOrO »%xe OpoMalleTaa Cc eHoOATOM 
a uleT MHbIM ryTeM. IIpu npoBeweHHu peakWHu B alleToHe Opiia mOyyeHa 
| %KHad CMECb, H3 KOTOPOH He yJlaslOcb BHIJeHTb HHAMBHAYaJIbHOrO BelecTBa. 
(MpOTHB, B MeTaHOJIe (PeHOJIAT HATPpHA pearupyeT OYeHb TvialKO c OOpa30Ba- 
»bM KPHCTaJUIMYeCKOrO BelllecTBa, aHaJIM3 KOTOpOrO OTBeYaeT 9THJeHalleTaJio- 
@CHOKCH-B-MeTOKCH-G-OKCHTHApOKOpHYHOrTO § asibyerujla. YKasaHHoe  coe- 
(eve JlaeT y.-c=. cnextp (puc. 1, /J), pesKo OTMMUAIONHHCcA OT CHeKTpa 93TH-- 
Nalleraia OeH30usalerambyerugqa (puc. 1, ///) u a-GensuiTHO3aMelleHHOrO 
*TaJId, He COJepxKUT XapakTepHbIx MOmoc upu 240—330 Mu. Oro yKa3piIBaeT 
(OTCYTCTBHe B COeEXMHEHHM OeH3OMIbHOM FpynMbl HM NOATBepxaeT ero cTpoe- 
©. OueBHAHO, B3aMMOJelicTBHe STHMeHAalleTaA O-OpOMOeHsOMJalleTalbyerusa 
DCHOMATOM HATPHA MpOXOAUT Yepe3 MPOMEXKYTOUHO OOPa3yIOULyIOCA O-OKUCb, 
ee TOMY, Kak 9TO MOKa3aHO Temuukopoli (°) Wid aHaJlOrMuHEIxX peak 
(.-raJlOHAKeTOHAaMH: 


O — CHe O oO — CHe 
Va SC.H.ON2 vas Za 
CsHsCOCHBrCH = —————-—> CgHsC CH — CH => 
| NG CH,OH l ~ 
O — CHe OC.Hs O — CHe 
OCH; OH O— Che 
| | 
| Sh 
OCs.Hs O = He 


Bsanumojelicrave OpOMKeToalleTaJieH C AMHHAMH TaKxKe OCJOKHACTCH TEM, 

) TIOMHMO OOMeHa aTOMa OpoMa B peakIIMIO BCTYNaeT WH alleTasibHaA Tpyinn- 

bea Tak, pu BsaMMOjeHCTBUM STHJeHalleTaA a-OpoMOeHs OMJalleTabseruya. 

IMMepUAMHOM C BHICOKHM BbIXOAOM OOpasyeTcs dbennu-o.,H-qu-N-nunepuya- 

HJIKETOH : 

} C;H,,NH 

| CsH;COCHBr CH (OCH2)2 ———-> CeH5CO — i = CH —N — GH 

(p N — C5Hio 

| sea NOJYYeHHOFO COeAMHEHUA MOATBEp2%KMeHO CHJIPHDIM 6aTOXPpOMHbIM 

3HrOM B y.-(p. cuekrpe (puc.1, /V), XapakTepHEIM AA §-aMMHOBHHHJIKeETO- 
(°), Yka3aHHoe OcOxKHeEHMe peakKUMH He ABIACTCA HeOKMAaHHbIM, 10- 

ee aHallorMmunad peakilusa HesaMemeHuplx B-KeTOalleTaJieH C aMUHNaMM XO- 


| 7 
uO wgBecTHa (’). 
'B 3aKxmiouenne culelyer OTMeTHTb, UTO M3yYeHHbIe HaMH PcaKIuy oOMeHa 


Ma Opoma B B-KeTOalleTaI1X MpOXOAAT MpHMePHO B TeX Ke YCJIOBHAX H Ee ree 
| pesysIbTaTaMu, KaK HM COOTBETCTBYIOMIMe peakulHHt C a-6pomMkKeToOHaMH. Taku 
a30M, HaslM4une coceiHeH alleTa/IbHOM rpymMMpOBKH He OKa3bIBaeT 3aMeTHOFO: 


AAHUA Ha WOMBUXKHOCTh ATOMa rajoujla. 


| 
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ITuNenHaweTamyu aOpoMapOHJanveTal beerugxo 
K cmecn 0,055 mow sTHleHalleTaia aponvalletambyeruga B 150 mi adc. acpu 
u 11,6 r KapOonata OapHa MpH MepeMeLIMBaHHM M OCBECIMCHHM CHJIbHOM J1aMIl0 
B Teyenue 15 MHH. OOaBatoT mo KaniaM 4,3 Ma 6poma. Ilocme o6ecliBeuHBaHH 
CMeCH OCaOK OT*PHJIbTPOBbIBAaIOT, TULaTeJIbHO TIpOMBbIBalOT S~PHpoOM, (pubTpa 


IKcnepuyMeHTaAbHAA UYACTH 


Pane te 


Puc. 4. Y.-d. cnekrp morjomeHua: 


O— CH, 
Ves 
I —C,H,COCH (SCH,C,H,)CH 
O—CH,, 
OCH, OH < cH, 
| | 
ise CEG = Chien Cr 
C,H; O — CH,, 
OCH. 
/ 
III — C,H,;COCH,CH 
OCH, 
[Vi CACO : =\CH = Ni-3GH, 
NC,Hi, 


250 300 350 40 


Aa 


cyllaT Hall cysIbcbaTOM MarHucA, pup OTTOHAIOT, OCTaTOK, 3aKPHCTaJJIH30 
BbIBaIOUIMHcA Yepe3’- HECKOJIbKO JHeH B XOJIOMWJIbHHKe, KPHCTaJJIM3YyIOT 
MeTaHOvia. KoHcTaHTbl WH BbIXOJbI NOJYYeHHIX BeUleCTB NpHBeseHb! B TAGs. | 


Tao muiare 


Joa 
CuHTe3 STHeHalleTaeH &-OpomaponmalleTaibernyoB ArTCOCH ETS | 
O—CH, 
Cc, % H, % N, % 
Ar Dero, AS eee 
Halig. BbIY. Halig. BHI. | Haig. | BbIM. 
C.Hs 69—70 64 48,77 48,74 4,20 | 4,06} — — 
48,77 4,22 
a-BrCgHy 96—97 62 37, 04 37,78 2,94 | 2,86.) — 
37,62 2,84 
n-ClCgH, 99,5—101 58 43,15 43,25 3,44 | 3,27) — — 
n-NO2C.H,4 85—86 54 — — _ — | 4,39 | 4,42 


4,20 


OTHNMeHANMeTAIb GHOTO6OeCH3SOHNAANeTanNbgeruga. 5 
STHMeHalleTaA G-OpoMOeH30nJalleTambferuga u 5,1 r hoquga watpua B10 M 
alleTOHa HarpeBaloT 5 yac. np 55—60°, 6pomuy HaTpua OTdPUJIbTpPOBIBAIO? 
(PHJIbTPaT BbIMBAaIOT B BONY, HSBeKaloT apupoM (2—5O0 Ma), BbITAxKKH MpOMb 
BaloT THOCy/baTOM, cyllaT Ha cysLaToM MarHusa, sup oTronator. [ow 
yeHo 2,417 (37,5%) cerkO >Ke/ITOBaTbIX KPHCTas0B, T. m1. 84—85°. 

Hatimenoo %: C 41,71; 44,59; H 3,91; 4,08 
Cy,Hi1JO3. Beruncneno %: C 41,53; : 

ITHMeHANeTAAb AOpPpOMOeCH3ZSOHTGHORaANeTaIbye 
rua. Ilonyyen ananormuno u3 0,75 r stuseHallerana u n-6pomGeH30niI-¢ 
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ote lr Houja warpusa B 6 Ma alleroua. Buixoy 0,35 r (41%), 
J. —111,5°. 


Haligzeno %: C 33,43; 33:33; H 7,06; 7,65 
CiiHipBrJO3. Beruucaeno %: C Bo, 208 lal rss 


’ 


PH OKHCJICHHM BelecTBa MepMaHTavaTOM KaJIMA B IeOUHOM cpese mony- 
a TOJIbKO f-OpOMOeH30HHad KuCuIOTA. 
PTHAMeHANeTaAIb ao pohanHOeH30HTaleTantbzeruya. 
TBOp 5,4 Fr sTHJeHalleTaia x-OpoMGen30umallerabyeruia u 3,9 Tr powaHucroro 
a B CMecH 30 MJ allerona u 2,5 Ma BOmBI Harpepator 4 yac. npu 55—60°, 
HMBalOT B BONY, U3BieKaloT 9PHpoM (2—5O0 Mu), BbITAKKU CyWaT Hay, Cysb- 
DM MarHHA, 9PHp OTTOHAIOT M Mocle MepekpucTralau3auuu ocTaTKa u3 
pTa nouyy4ator 3,25 r (65%) xenTOBaTBIX KpucTaim0B c T. ‘a. 74—76° 


Hatineno %: C 57,97;257,91; H 4,87; 4,67 
CyHiiNO3S. éBeruncaeno %: C 57,81; 1H 4.45, fi 


? 


-Beu3souna-2-0kcutTua3zoa. 1 r srunenanetana GeH30uN-a- poylaH- 
fFambqerufa MepeMeliMBaior WecTb CyTOK ¢ 3 mI 5% HCl, ocagox or- 
IbTPOBbIBalOT MH KpHcTalsusyioT Ha 5% HCl. Tlomyuator 0,4 r (50%) Gec- 
THBIX MWIaCTHHOK Cc T. mI. 149—150°. 

Haligeno %: C 58,90; 58,74; H 3,68; 3,45 
CygH;NO2S. BotuucneHo %: C 08,03; H 3,66. 


YTHAeHaNeTaAb PMeTOKcHPPeHOKCHGOKCUrHU Ap o- 
PHYHOTO auabfMeruya. K pacrsopy 2,7 r stunenauetana «- 
(OcHSOMJalleTabyeruqa B 25 MJ MeTaHOa MNpHOaBaoT cMecb (2,8r 

Jia, 1,4 r eqxoro kasua u 1,4 r norauia B 50 Ma MeraHowa). Tlocne 3-qHeB- 
1 paces! IIpH KOMHAaTHOH TeMMepaType CMeCb BbIIHBalOT B BOLY, 9KCTpa- 
yor acdupom. [locae o6pmHOoH o6paborKu nosmyuyaror 1,2 r (388%) 6ectBeTHEIx 
T. mut. 54—56° (u3 cmupta). 

Hatigzeno %: C 68,48; 68,38; H 6,5; 6,39 
CygH2,03. BrrancneHo %: C 68,50; H 6,33. 


ITHUMNeHAMeTAITbL “aTHOOCH3SOKCHOCH3S0HAaANeTA be 
rua. K pacrsopy 2,71 r aTueHaletaia «-OpoMOeH3OnJalleTabyeruia 
QO MI MeTraHola mpumuBaior pacrBop 1,46 r OeH3HIMepKalTHya HaTpHA 
0 MI MeTaHOja uM HarpeBaioT 4 4Yaca C OOpaTHBIM XOJIOAMIbHNKOM. Ilocae 
yHOu O6padorKu nonyyaror 1,4 r (45%) GecliBeTHEIX HII c T. nu. 67,5— 
)° (43 MeTaHoua). 
Haiizeno %: C 66,92; 66,79; H 5,38; 5,40 
CigHygO3S.  Buruncseno %! C 66,81; H 5,24. 


Deuuas-a, B-yu-NnunepuauaBuHuaAKeTOH. PacrBop 3 r 
leHalleraa a-OpomMOen30usalleraibyeruga B 10 Ma OeH30Na CMeLIMBAaIOT 
8 Mi nunepuquna u HarpeBator 4 Yaca C OOpaTHbIM XONOAMbHHKOM. ITocue 
VKICHHA PeaKUMOHHOM CMecH OT(PHbTPOBbIBAaIOT BbIMABLIHe KPHCTaJJEl. 
MaTOUHHKa OTTOHAIOT B BaKYYMe OCHOBHOe KO/IMYeCTBO OeH3oOa. BmmaBuine 
cTaJIIbI PUITPY!OT HM MepeKPHCTAaMJIN3OBbIBAIOT HS 3pupa. Ilonyyeno 2,9 r 
4) *KenTEIX KpuctTai0B c T. m1. 105—106°. 
Hafineno %: C 76,53; 76,49; H 9,06; 8,93 
CigHogN2O.  Buruncneno %: C 76,65; H 8,74. 


MocKoBCKHii rocyMapCTBeHHbIt yHHBepCHTeT 
um. M. B. JlomonocosBa 


IMTHPOBAHHAA JIATEPATYPA 


_Hugoautpes, JIAH, 121, 462 (1958). *? H. K. 
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XHM 


P. J]. OBOJIEHWEB u B. H. JPOHOB 


KHHETHKA MPEBPAINEHHA HEKOTOPbIX MOHOUWMK JIMYECK HX 
CYJIb®UIOB HAJ AJIFOMOCHJINKATHbIM KATAJIHM3ATOPOM 
(IIlpedcmaeneno axademukom A. B. Tonauesoim 7 VII 1959) 


B cBa3u c pOcTOM JOObuH H MepepaOoTKH CePpHHCTHIX H BbICOKOCep HHCTE 
Hepreli u3yyeHve MpeBpallleHuH CcepaopraHnyecKkuX COeAMHeHHH, npoucxoy 
IHX B Mpolecce KaTaMTHYeCKOTO KPeKUHTa, MpecTaB/AeT He TOJIbKO TeOp 
THYCCKHH, HO H OOIbUIOM NpakTHYecKHi HHTepec. B wuTepaType MMEIOTCA CB 
JeHHA (1-5) O cXeMaX IpeBpallieHHA CepaOpraHHyecKHX COeAMHeHHH Hajl aJIIOM 
CHJIMKaTHBIM KaTaJIH3aTOPOM, HO MOYTH COBepUIeHHO OTCYTCTBYIOT CBeleHI 
O KHHeTHKe 3THX NpeBpallleHul. Sagaueli WaHHOrO UCCeqOBaHUA OBIWIO yacTH 
HOe BOCNOJIHeHHe 9TOFO Mpobewa, 

Hamu 6piia u3y4¥eHa KHHeETHKA MpeBpallleHHA Hal aJIIOMOCHJINKaTHbIM Kat 
JIM3aTOPOM IHc- M TpaHc-M30MepoB 2,5-uMeTHITHOaHa H 2,5-7H-A-NpOnHJTH 
tbana, 2-a9THTHO*aHa, 2-H-reKCuITHC*aHa, 2-MeTHJTHalluKNOrekcaHa, THall 
KlorentaHa HW 2-sTHITHO@eHa. ONbITH! NPOBOAMINCb Ha MpOTOUHOH NadopaTo 
HOM yCTaHOBKe MO aTMOcepHBIM aBeHHeM Tip Temnepatypax 300, 40 
450°C vu O6beMHBIX CKOPOCTAX NOJauH CbIPbA Ha KaTausaTOp oT | zo 80. Cys 
(bUuALI Ob B3ATHI B Bue 0,45% (no cepe) pacTBOPOB B GeH3OJIe H B HEKOTOPE 
Wpyrux pacTBoputeiax. B KavecTBe KaTalM3aTOpa HCMOJL3OBaJICA WapHKOBI 
aJHOMOCHIHKaTHbIM ~KaTaviv8aTOp C «HHJCKCOM aKTHBHOCTH» 33. OOpasyloulni 
Ip peakIMM cepoBoLopox Norsomascs 10% pacTBOpoM xmopucToro KaJMl 
u ompefensicnh Homomerpuyecku. Onpefenenve o6meii ceppl B KaTauusatT 
IpOBOAMICCb JaMMOBbIM MeTOJOM, MepKallTaHHOi — no metogzy Boprerpoi 
Hu Petifa, cybpuqHOK — nO pasHOCTH Mex,y COmeH H MepKaliTaHHO cepo 
a B HEKOTOPHIX ONbITaX — MOTeHIMOMeTpHUeCKUM THTPOBaHHeM H NO cnekTp: 
MOPIOMeHHA HOMHBIX KOMIMVI€KCOB B YJbTpaduosete. Cepa, cojlepxKalad 
B KOKCe, Np pereHepallMH KaTausaTOpa YJlaB/IMBasaCh B Bue CepHUCTO 
rasa WH OMpefeasach HoqoMeTpnyeckH. Jin Kak OPO ONbITa CBOAMICA MaTep 
aJIbHBIM OalaHc mo cepe. Ha OcHOBaHHH pe3yJIbTATOB MpOBeEHHBIX OMBITOB © 
W3y¥eCHHIO KHHETHKM MpeBpallleHHA MOHOLMMKJIMYeCKHX CysbpusOB Hak au 
MOCHJIMKaTHBIM KaTaJIM3aTOPOM HAMM YCTaHOBJeHO, YTO CepOBOLOPOL ABIAET 
OCHOBHBIM CepycOslepKalluM TpOAYKTOM STUX NpeBpalleHuli. KosmuuectBo Mé 
KallTaHHOH Cepbl B KaTaJiv3aTaX He MpeBpiluaeT 2,0% B pacueTe Ha cepy, ¢ 
TepxKalllylocH B HCXOJHOM cpIpbe. KomnuectBo cepbl B KOKCe He MpeBpilia 

3% oT cepbl, cojlepxKalelica B HCXOLHOM pacTBope. 

Jlai KMHeTHUeCKOH XapakTepHCTHKH H3yYaBLIMXCA HaMH Mpeppalllenuli Wy 
JIMYeECKUX CYJbYAOB MbI BOCHOIb30OBaIHCb YPaBHeEHHAMU, MpesOx*KeHHET 
B OOmeM Bue Dpccrom! (1,4) u Kaseepnim (?,°) 


il 
aia POeo Oo igaetege ( 


re Uy— OObEMHAA CKOPOCTh NoZaun” cybbuza (B MMO Ha 1 Tr xKaTanusaTO 
B Yac); y — rnyOnna OOeccepuBanna (B ONAX eLHHUUBI); & uP — napamertp 


m 
In Doan av. ( 
rye tT — een Bp€MA KOHTAKTAa B a ae m — TuayOuHa O6eccepuBan: 
(B %); D — mpeqenbuoe sHatenne m mpu t—> co; a u b — napamerpui. 
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YcOBHOe BpeMA KOHTaKTa (Tt) paccunTbIBalocb 10 ypaBHeHnio | 
v,, 273,16 - 760 Wee ds 1 
= SENT GkeLy oe: 3) 
IIE DENS ( 
Up — OObEM peakWHOHHOrO npocrpanctsa (B cM’), 1 — yucHO Monet CbIPbA, 
XOMAMLHX wepes peaktop B | cex.; 7 — a6comtorHaa temnepatypa; P.— 
JI@HHe (B MM PT. cT.). 
Suauenua HalieHHEIxX Hamu NapaMeTpOB KUHETHYCCKUX YpaBHeHHH CBeseHbI 
a6. 1. [na Bcex H3yueHHBIX HaMH WuKAMYeECKHX cybpUAOB u 2-sTHITHOdeHA 


- 


Z Taoauna 1 
Ilapametpbl KHHeTHUeCKHX ypaBHeHnit 


Unkanueckue cyipmuget Te) a B a b D 
Lnc-2,5-qumeruatuodan 300 | 0,24 | 1,00 | 0,90 OL 90 
400 | 0,50 | 0,99 | 1,66 | 0,71 | 94 
ASO) || Meee AOL eal Oman OS 
Unc-2,5-umeruatuodan Hay KaTadn- 
3aTOpoM c pasmepom 3epeH 0,05cm| 400 | 1,79 | 1,00 | 4,27 | 0,73 | 94 
Tpauc-2,5-qumeTuaTHodan BAO | OLA) OLS OLA IO G7 || ee 
: 400 | 0,65 | 4,00 | 2,00 | 0,70 | 94 
450 | 1,44 | 0,99 | 2,94 | 0,66 | 94 
2-STHITHOaH 3001 1047 05,167) 0565.40: 80s 82 
400 | 0,42 | 0,74 |. 41,33 | 0;88 | 84 
AO WA OB POL 1 | 25d eOn8 ome SO 
) 2-MeTHuuITHalLHKJIOreKC aH S00) Oet nO? 98) 20) Com Ohm 84 
L007 0,26) 0 97a) ALO. INORGS aie 94: 
AKO MOR Tey Oa Siey | PAA OR 7K) fs TOY 
 TualluksorentaH YAO) MOO OSA ROR ZA “I o10) tee |b = 7s) 
400 | 0,35] 0,74 | 1,08 | 0,84 | 82,5 
| 450 OTH OF 12 2 eh OFCOM roi 
--n-rexenatuodan 350 | 0,15 | 1,02 | 1,04 | 0,59 | 78 
400 | 0,78 | 1,00 | 2,29 | 0,66 | 92 
| AO Wy Doha OLOM ACS AO 12 Ile sah 
I]uc-2,5-H4-nponustuodax 300 | 0,08 | 1,00 | 0,64 | 0,54 | 76 
350 | 0,44 | 1,00 | 1,44-| 0,66 | | 87 
400) | 427i OL | 26120600 92 
W450 | 257 | 1,00 4e44 | 06625) 795 
T panc-2,5-yu-H-nponnsarvopan 
B pacTBOpHTesAX: 
6eH30.1 350 | 0,63 | 0,91 | 1,64 | 0,63.) 87 
meray ZOO NO, COM OOM ee LOM ORG Sn OZ 
qeKaJiun 400 | 0,76 | 0,94 | 1,37 | 0,64 | 92 
d-MeTHIHapTaJHH 400. | 1,264) 0,99 | 2344") 0 63a "92 
2 ASO WOO WC Or | Oyney panels | ei 
meracRG OG, OKO ORSI MOA ls Ale 
550 | 0,06 | 0,99 | 0,28 | 1,05 | 38 


JM paccunTanbl rryOuHbI NpeBpalleHHA B 8aBHCHMOCTH OT BpeMeHH KOHTaKTA 
temnepatypax 350, 400 u 450°C.B KauectBe mpuMepa Ha pHc. 1 TaKas 3a- 
UMOCTb lpelcTapsena fia Temnepatypbl 450°. ' 
Viz puc. | BuqHO, UTO SKCIepHMeHTaIbHbIe TOUKH YAOBJETBOPHTEbHO Pac- 
araloTCaA OTHOCHTebHO pacCUHTaHHBIX KpuBbIX. [IpH HeOombiunx BpemeHax 
HTakTa BBIABJAeTCH pasMuHe B CpeAHHX CKOPOCTAX MpeBpalileHHA MK 
KUX cysbUsoB. CKopocth MpeBpallleHusA BOSpacTaeT C YBeNMHeHHeM MoVIe- 
jiapHoro Beca cyibduya. CkopocTb peppaleHuA 2-aJIKUJITHOPaHOB MeHbIIe, 
yA W30MepHBIX uM 2,5-AMaKUITHOaHOB, HO STO pasiHuNe crmaxKu~ 
TCH lA BHICOKOMONCKYJIAPHEIX CYyJIb(pHyOB. CKopocTH MpeBpalenuA 130- 
PHBIX MATH- HM IWeCTHUJEHHbIX WHKJIMYCCKHX cysb(pu JOB UpakTHYecKH OZH- 
KOBbI M BbIIle, UeM JIA CEMMUICHHBIX CYJIb(puTOB. IIpu temnepatype 350 


7* (99 


CKOpOCTH MpeBpallleHua Iuc- HW TpaHc-2,5-uMerHsITHOaHOB TpakTHYecKH Of} 
HakOBbI, pH 450° cKopocTb MpeBpallleHHA WHC-H30Mepa HeCKOJIbKO BbIUe, YE 
[It TpaHc-u30mepa, HO mpu 400° Ha6mogaerca OOpaTHas 3aBucuMocrTD. Ilo Mey 
YBeJIHYeHHA BPCMeCHH KOHTAaKTa pa3JIHuHe B CpeMHHX CKOPOCTAX NMpeBpallleHk 
W3YYCHHBIX HAMM CyJIbuAOB yMenbiaeTcA HU pH 450° pocruraeT HaHOOVJIbUIF 
3HAveHHH Asad THalluknorentana u 2-9THITHOPpaHa 87—90%, a WIA OCTAJIbHb 


% 
100 


Qs a 10 18 20CEK 
tT 


Puc. 1. CnouHble HHH — pacueTHble KpHBble ryOHHbI MpeBpa- 
WeHMA WHKIHYeCKHX cybpusop mpH 450°C B 3aBHcHMOCTH OT 
BpeMeHH KOHTakTa. IlyHKTHpHaAd JIMHHA — KPpHBad 3aBHCHMOCTH 
M@KJLy BPEMEHEM KOHTAKTa H OObEMHOK CKopoctThIoO. | — 2-3THITHO- 
(peo; 2— THalluknorentaH; 3 — 2-9TuITHOdaH; 4— 2-mMeTHITMAa- 
wukmorekcaH; 4 — Tpauc-2,5-uMeTuTHOpaH; 6 — Wuc-2,5-quMe- 
THATHOMaH; 7—2-rekcuTHodaH; S—Tpauc-2,5-1u-N-NponusTHopan 


94-95%. PasHulla B CKOpOcTAX NpeBpallleHHA WHKMMYeECKUX CyMbPHAOB B Mp! 
CYTCTBHH AJIKOMOCHJIMKaTHOrO KaTaJIM3aTOpa HeCOMHeEHHO OTpaxKaeTcH Ha Ci 
cTaBe WMKJIMYeCKMX CYJIbPHOB, COJepKallUXcA B AUCTHJIATHDIX MpOLyKTa 
KaTaIMTH4YeCKOrO KPeKHHTa, KOTOpble OOOrallaloTCA HH3KOMOJI€KYJIAPHBIN 


to 
100 


0 W 05 i 15 20 25 cen 


Puce. 2. Pacuerupie KpHBbIe TyOHHEI NMpeBpawenua Tpauc-2,5-H-ponmuJiTuo- 
(bana npn 400°C B 3aBucumoctu oT pacTBopuTeneli un BPeMeHH KOHTAaKTa. Pac- 
TBOpuTenu: 1 — WweTaH; 2 — qekanuH; 3 — Q-MeTHIHaptanuH; 4 — 6ex30n 


cyibpusamu u 2-ankuaTuoa amu 3a cuer o6eqHeHUA BbICOKOMOJICKYJ1Ap HEI 
cybiagamu u 2,5-qHaKaITuopanaMn. Iloxa3aHO, TO aJIIOMOCHJINKaTHHI K 
TaIM3aTOP MOXHO UCIOMb30BaTb AJIA CeMeKTHBHOFO ylasieHHA MOHOLMK AMY 
CKUX CyJIbPH4AOB H3 UX CMeceil c THOeHaMH. 

AnIOMOCHJIMKaTHbIi KaTamu3aTOp MMeeT CHJIbHO pasBHTyIO MOBepxHoc 
H MOpbl MaJloro [HaMetpa. B cBxa3H C STHM MbI M3Y4HJIM KMHeTHKY MpeBpatient 
uuc-2,5-quMetunTHopana mpu 400° ua KaTalu3aTopax CO CpeMHHM pa3mepc 
3epeH, paBHBIM 0,25 u 0,05 cM, u 10 Merony, TipeqIoxweHHOMYy PososcKum u III 
KHIM (°), paccuutamu cbaxToppr AudbpysuonHoro TOpMOxeHuA. DaxTop AH 
(bySHOHHOrO TOPMOXeHUA JNA MpeBpamenusn Wuc-2,5-AUMeTuTHOpaHa B Ip 
CyYTCTBHH KaTaW3aTopa C pa3MepoM sepexn 0,25 cM OKa3auica paBHnM 0,2 
400° 


I 
BeplraeMbIx KaTaJIHTHYCCKOMY KPeKHHTIy, 


MKJIMYeCKUMH CyAbpuAaMu, Halo nomara 
hep2KAHHeM Cepbl OK- 
‘HOuydaTbcaA Mpu Kpe- % 
Ire BO B3BellIeHHOM 


pxKaliiveca B HedrenposyKrax, 
B 3HAUHTEJIbHOH Mepe mpelcTaBule- 
Tb, UTO AUCTHJJIATHI C HAMMeCHbIIMM 


Id BbIACHCHHA BIMA- 240 
i @pakwHouHoro§ 4 
[MMO0BOrO yrneBogopon- 7% 
cocTaBa Kpekupye- 
K He@TenpOlyKTOB Ha 
ePKaHHe cepbl B Mpo- 
iTaX KP@KHHTa, MbI 
(WHIM KMHeETHKY Mpe- 
[MeHHA TpaHc-2,5-7n- 
pONMTHOdpaHa ~=-sTIpH 
B Pa3JIH4HBIX pac- 
(puTeiax (puc. 2). Ws paccmorpenusa npeycTaBeHHbIX Ha pHCyHKe KPHBbIX 
AyeT, 4TO Tp auc-2,5-An-n-NpOnMTHCtaH, pacTBOpeHHbI B OeH30e H 


2OLER. 


LNAI 40 4G 


Puc. 3. lay6una mpespamesua Wuc-2,0-/MMeTHITHOaHa, 

PacTBOpeHHOrO B CMe€CH H300KTaH — H300KTHJICH B 3ABMCHMO- 

CTH OT COfep2xKaHUA H30OKTHIeHa. TOUKH — 3KCNepMMeHTaJIb- 
HbIe aHHbIe 


CKOPOCTb IIpeBpaliieHuA MMeeT MeCTO JIA TpaHc- 

2,5-]\M-H-TIponusiTHOdana, pacTBOpeHHOrO B_ Le- 
r TaHe. Vi3yuenve mpespaliienua wue-2,5-umeru- 
THOaHa, PaCTBOPeHHOrO B CMeCH H300KTHIEH — 
H300KTaH, MOKa3a/l0, YTO TayOuHa Mpeppaliie- 
Hua UWMc-2,5-7uMeTuITHOPaHa 3aMeTHO YMeHb- 
maeTch C YBeJIHMYeCHHeEM COJepKaHHA U30OKTHJe- 
Ha B cmMecu (pue. 3). TlowyuenHpie pe3syabtatot 
MOKa3bIBaIOT, UTO COMepKaHHe Cepbl B AMCTUIVIAT- 


b ws % 
Y300KMUNEH —— 


+ 4. PacuerHad kpHBas 


MapHOH riyOuHbI MpeBpa- 
Ma ueTbIpPeX WHKIHUECKHX 
Touku — 9xkcrle- 


HbIX MpOykTax KaTaJIMTHYeCKOTO KPeKUHTa JOK- 
HO 3aBHCeTb OT @pakWHOHHOrTO uM rpynmosoro 
yrsleBOOposHOrO cocTaBa KpeKMpyeMbIx Hedpre- 


uyos. 
Distentars ne JWaHHbIeC MIpOLYKTOB. 

B pe3ybTaTe W3yYeHHA KHHETHKH IIpeBpa- 
HHA CMeCH UMNKIMYeCKHX CyJbHAOB, cocTosiel us WHc-2,5-2uMeTHITHO- 
fa, 2-9THNITHCdaHa, 2-MeTHJITHallMKMOreKcaHa H THAaUUKJOrelTaHa, NOKa- 
(0, UTO CYMMapHaad TyOnHa MpeBpallleHHA cMecH cyJbpu_OB nos_yuHsAeTcA 
IBUJITy affuTuBHocTH (cM. puc. 4). StoT PakT MMeeT NPHHUMNHAMbHOe 3Ha- 
ue, Tak KaK CBHJeTeIbCTBYeT O BO3MOXKHOCTH 10 JaHHBbIM O cocTaBe cozep- 
ineHiCA B Kpe€KHpyeMbixX HedTenpolyKTax CMeCcH CYyJb@HAOB HW MUX KHHETHUe- 
M XapaKTepuCTHKaM ONpeJeHTb cTelleHb OOeccepHBaHHsA. 


Tlocrynuvio 


7 
‘Bamkupexna cunuax 6 VII 1959 


‘Axayemun nayx CCCP 


WMTMPOBAHHAS JIMNTEPATYPA 
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X, 28, 303 (1953). 2? HW. H. Tuu-CKkBpopuosa, Cae: ae He as AYU: Jl e- 
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Jloxaanp Ankagemun nayx CCCP 
1960. Tom 130, N 1 


XH MH. 


Usnen-Koppecnonnent AH CCCP lr. A. PASYBAEB, H. C. BACH JIEHCKAA 
uv 9. TM. OJIEAHHK 


MYTH OBPASOBAHVA FEKCAXJIOPSTAHA IPH ®OTOPEAKILH AX 
YETbIPEXXJIOPHCTOFO YIJIEPOAA CO CIIMPTAMH 


PagukasbHpili pacnag CCla na CCls-pagukanpt u Cl np oOmyueHuu y.~ 
cpeToM (!), pH HarpeBaHnu (*), MpH KaTamMTH4YeCKOM JIeHCTBHH MeTAJLJIOB ( 
u3BecTeH JaBHo. Peaxuua CCla co cnuptamu, onucaHHasd Hamu (*), mpoxom 
lmpH HarpeBaHau MH pH JelicrBHH CBeTa Yepe3 NpoOMerxKyTOUHOe OOpasoBaHl 
CCls-payqukasia TO CYMMapHbIM ypaBHeHHAM: 


200—210° 


2CCl, +--CH.OH — 2CHCls + CH,O + 2HCI, ( 


hy 
2CCh + CH,OH =" C,Clj-4 'CH30 422HeEr ( 


Peaxuna (1) ycoxKHAeTCH pAOM BTOPHUHBIX Mpoleccop (oOpa3z0BaHnHe 
XJIOPHCTOrO MeTHJIa, MeTMJIaJs). 

IIpuntiunuaibHad pasHulla MexKAy TepMO- H oTopeakKUMAMH 3akKJIOUAeT 
B TOM, 4TO MIpH TepMM4eCKOM mMpollecce OOpasyetca CHCls, a npu o6myueH! 
y.-). CBETOM TOJIbKO rekcaxsiopatTaH. IIpH narpeBanuu cmMecu CCla co cnuptan 
B MpHCYTCTBHH HHHWMaTOpoOR OOpasyioTcaA 06a coequHeHHA: CHCls u rexcax0 
9TaH (°). 

Tipopy (°), NOBTOpAA peakliMio Mexyy cnuptamu Hu CCla (peakuua mpoB 
J\M1aCb B H30bITKe CupTa), OOy4as y.-c). cBeTOM CCl4 C MeTHJIOBbIM H STHJIOBE 
cnuptamu. B pe3syJIbTaTe peakWHH MM OOHapyKeHbI TekcaxXJOpsTaH, Coc 
BeTCTBYIOMMH albderug, HCl n caegtr CHCls. Ochospwascb Ha 3Tom, doy 
ylaeT cylemyiollyio cxeMy lMpotecca: 


thy 
CCl, —> CCl, - EK >a 
VR N 
+ GElg: / \-+ CH30H HCl + CHeC | 
N i 
CeCl CHCl, + - CH,OH 


B sroli cxeMe OOpa30Banue CoCle npexmomoxKeno B pesyJIbTaTe AuMepu3ally 
CCls - pagukasios. 

OjHakO MOXHO JONycTHTb HHO NyTh O6paz0BaHHA CeCle. pu coropeakut 
BHavaJle MOXKET HATH TOT Ke MpOlecc, UTO H MPH TepMHYeCKOM JeficrBuH (ypa 
HeHHe 1), a 3atem CHCls pearupyer c CCla mo ypapuenuio | 


hy 


JleicrsutembHO, pH OOyYeHHuH pTYTHOH KBapleBol mamno TIPK-2 emec 
46,5 r CCla w 17,9 r CHCls 3a 1 mecam o6pasyerca 4,0 r CoCle. 

J(u MpOBepKH CXe€Mbl B3aHMOelicTBHA HaM Ka3aJlOCcb yOOHBIM HpHl 
HUTb MeTO MeyeHHEIX C™ atomos. Jia NoKasaTembcTBa TOO WIM MHOFO Hf 
mecca MO?%KHO OOaBUTb B peakIMOHHYy10 CMecb CCla uw cnupta MeveHHpri ¢ 
xmopopopMm. Ecau o6pasopanue C2Cle npoxoguT mo ypaBHexuto (4), To o6f 
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ouulica CeCle NouKeH cojepxaTb MetKy. B cayuae duMepusaiuu CCls- 
uKaOB, NOYYeHHBIX TPH boromuse CCla, rekcaxulopstaH ouKeH ObiTb He- 
FHBHBIM. Ho mpu 9TOM MoryT BeTperuTbes culeLyiomue 3aTpyqHeHun. Bo- 


PBHIX, NoMyyatoulnlics npu orommse CCls-payukan moxer pearupoBaTb 
CHCls no ypaBHenmtio: 


OG, ut HC], => @ Clee GHGs) (5) 


; Cils 2 + CC = CCM Col, (6) 


je. MOET HMeTb MecToO «scraerHad mepezaya» CCls-paquKxana. Tlostomy mpi 
HallM padory c uccyieqoBanua cboropeakuuu CCla u meuennoro C*HCls. Pe- 
tuto (5) TpyqHO NOKasaTb, Tak Kak OOpa3yroululica nO ypaBHexuto (5) Heak- 
Bubi CHCls Oyzer pasOaBpaaTb pearupylouuli aKrupuptii C*’HCls Bp Hesna- 
eJIbBHOH CTeMeHH, T. €. B Mpeqeax OWMOKH onpeseeHuA. 

| Ha uccneqopanua STOM peaKWMM Mbl MpHMeHHM Apyroli MeToy: Hcnoub- 
pau peakituio CCla c MetasmamMu, KoTOpad mpoxoquT c o6pa3s0BaHneM 
le (3). Jaa sto Wenn Mb MpoBesu HarpeBanue Jo 80°B TeyeHHe 10 4ac. nox 
yroM 12,2 ma CCla, 5,0 ma C*HCls (axtupxocru 900 umn/mun) B mpucyr- 
BMH cKeslerHoro Ni. B 9Tom cu1y4ae MepBHUHOH peakiueli O6pas0BaHuA CCls- 
MKaJIOB MOXKeT OBITh TOJIbKO B3avMOJelicrBue CCla c Ni mo cxeme: 


Ce co ee eNici (7) 


Ecau 6pt o6pasyroutueca CCls-paqukaspl pearupopasn Jasee 10 ypaBHeHHIO 
, TOMOMyYarouulica C2Cle Obit Obl AKTHBHBIM. BplJesleHHble 43 peakKUMOHHOH 
ecu C2Cle (6 umn/muH) vu CCla (3 umn/MuH) He Obl AKTHBHBIMH, YTO yKa3bI- 
T Ha OTCyTCTBHe peakunl (5) u (6). 

OcHOBHOe BHHMaHHe B 9TOM OlbiTe, KaK HM BO BCeX MOCeLyIOUX, OplWIO 
allleHO Ha OYHCTKY BbIJeJAeMBIX IIPpOLYKTOB peakWMH H KOJIMUeCTBEHHAA 
\powa He yunTpiBaslacb. Jia ouncrKu CeCle or npumecu aktuBHoro C*HCls 
HECKOJIbKO pa3 O6padaTbIBayica HeMeyeHHHIM CHCls u Bosronsascs. K dpak- 
wv CCla noce onpita oGaBsamuch HemMeyeHnbIt CHCls u CeCle, a CCla Bore- 
JCA pekTudukalluel. Takoii MeToy| OUMCTKH MIPHMeHAJICA [JIA BCeX OMbITOB. 
Peaxuna (6) uccieqoBalach cieqyrouluM o6pasom. Cmecb 12,2 ma CCla, 

Ma CHCls (axrusuocth 772 umn/MuH) O6y4aacb MO a30TOM y.-(). CBeTOM 
reyenve 130 vac. Ecau Opt ororHaHHbili mocie doropeakuuu CCla npuooper 
‘THBHOCTD, TO, CJleqOBaTebHO, OOMeH Mex yy CCls-panuKasiom u CCla mo pe- 
uuu (6) umeer mecto. B pesysbrate peakUuu BbifereHbt CHCls, CCla, CeCle, 
|. Tuy6una peakuuu onpeslenaacb m0 KoAMYecTBy BbIqerHBIUeroca HCI. 
WleneHnHplt CCl. oxa3asica HeakTHBHBIM (7 uMn/MuH), YTO MOKa3bIBaeT Ha OT- 
TeTBHe «sctapeTHoH nepesaun» CCls-paguKxanos. Monyyennptit CeCle obnaqan 
THBHOCTbIO (565 uMmn/MuH). 

Takum o6pasom, peakuuu (5) u (6), KOTOpbIe MOFIH IpellAtCTBOBaTb MpHMe- 
Huo Meyenoro CHCls ya OObACHCHHA MeXaHH3Ma OOpa3s0BaHHA CeCle, mpu do- 
peakituu CCla c CHCls we nporexaror. J]ia MauibHeliWero uccJleOBaHHA Mexa- 
I3Ma OOpazoBanua CoCle mbt oGsyuau y.-p. cBerom nox asotrom 110 yac. 
ecb 15,5 ma CCla, 2,2 ma C*HCls (900 umn/mun) u 15,0 ma CHsOH. V3 pe- 
“IIMOHHOH CMecu BpieneHpt CHCls, HCl, CCla C2Cls, Koroppie He ObIIH aK- 
IBHBIMA (akTuBHOcTH: CCla—7 umm/muH, C2eCle — 17 umn/mun). ore 
quo, uTo CCls - paquKan He orppiBaeT H oT cmupta, T. e. Np peak (3) 
: OOpasyetca CHCls. CCle 

CneqopatenbHo, CeCle nomyuaercH TOJIbKO 3a cyeT AHMepHsalluu 3 
VIMKasIOB, OOpasylomuxcs mp dorosmuse CCla. 

Heso3MoxkHOocTh MpH oTopeakUHAX OTPbIBa B 
lupTa H xmopotbopMa u oTcyTcTBHe «acTaeTHOH Mepeqarn», 


omopoga CCls-paquKasoM OT 
Ha Halll B3riAd, 
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MOXKHO OObACHUTh JOBOMbHO 3HAUHTe/bHOM SHeprvel cCTaOMJIM3allHu, PpaBi 
12 xKan/Momb (7)—19 KKan/monb (°). IIpu TepMuyeckux mpolleccax peak 
orppipa H of cnMpToB UAyT Ip CpaBHHTeJIbHO BbICOKMX TeMIepaTypax. 


TopbKOBCKHH TocyapcTBeHHbIt YHHBepCHuTeT Tloetym 
um. H. HW. Jlo6auepcKoro 15 1X # 
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Joruann AKkanemun Hayr CCCP 
1960. Tom 130, Ni 1 


XHMH 


Akayemuk A. B. TOMUHEB, H. C. HAMETKHH u C. ©. JYPFAPbAH 


O NPHCOEAMHEHHU TPHXJIOPCHJIAHA 
AMAJIKUJI-(®EHUJI, XJIOP)..MAJIJIMJICHJIAHAM B MIPHCYTCTBUUM 
H,PtCl, - 6H,0 


Usyyenve Bo3MOXHOCTH NoyyeHHA KpeMHUliopraHHyecKUx coequHeHHii 
MCOeMHEHHeM THAPHACMIaHOB K pa3JIHUHbIM HeHaCHILLeHHbIM COeMHCHHAM 
moceqHve TOAbI MpHBJlekKaeT BHHMAaHHve OOJIbINOrOo uMCsa UcCCeqoOBaTeten. 
KaveCTBe KaTaJIH3aTOPOB STOM peakKUMH UCNOb3yIOTCA NMepeKHcb OeH3oNIAa, 
veKucb alleTuia (1°), maTuHa Ha yruie, WaTHHOXJOpBOMOpomUcTaA KUCJOTA 
18) yw mpyrue (914). 

B 1953 r. Kanasaum (15) omucal peakiMio B3aMojelicTBuA aJIKWJIBHHMLI- 
inaHOB C TPpHXJIOPCHIaHOM B NpHCyTCTBUM MepeKHcu alleTuJia, MpoTeKatoulyto. 
| cxeMam: 


RsSiCH = CHe2 + HSiCls — RsSiCHeCHeSiCls. 
Cl (sh CH2CH,SiCl 

ReSi c + 2HSiCls > ReSi 

“CH = CHe CHeCH2SiCls 


IIpu s3aumojelictauu TpuxsopcusiaHa Cc BUHKJITPpUXJIOPCHJaHOM, CTHpOJIOM, 
TeHom-! B npucytcTBuH NiCl,-5C;H;N Ha6sofalocb mpvcoequHeHHe TpH- 
(opcwyiana Kak no mpasusy MapKoBHnkosa, Tak H NpoTHB sTOrO MpaBwiia (*%). 
IIpHMep, Ip B3avMoselcTBHH TpUXJOpCHaHa C BAHWJITPUXJOPCHaHOM ObLIK 
Jeep! YBa H3OMepa: 


ClsSiCH = CH, + HSiCls > ClgSiCH2CHeSiCls + ClsSiCHSiCls. 


CHg 
| 
| ilpH npucoequHeHHH MeTHJIAMXIOpcHsaHa K OyTHIaKpunaty B IIpHCyTCTBHh 
[ATHHHPOBaHHOrO Yui Obl TaK%Ke BbIAeeH M3OMeP (Ad: 


ClCH; 
Flees 
CHs — Si— CH — CO2C,Hp». 
| 
Gil 


Hamu usyyasocb MpucoeqHHeHve TpUXJIOpCHaHa K Pa3AMYHbIM AMadIHI- 
OUSBOAHBIM KPeMHUA B MpHCYTCTBHH MWJIaTHHOXJOPBOMOPOAMCTOH KUCJIOTHI. 
BbIOpaHHbIX HaMH YCJIOBHAX BefeHHA peakUuu HaOMOaJIOCb lip HcoeMHeHHe 
UXJIOpCHiaHa KaK 0 OJHOK JIBOHHOH CBA3H, TakK H HO JBYM ABOWHBIM 
13AM. OOuHH BEIXO], MpOAYKTOB MpHWcoeAMHeEHHA USMCHAVICA OT 55 n0 75%. 
A. Taw. 1). hes 
IIpopeyenHoe uccieqoBaHve MoKasaJi0, YTO AKTHBHOCTb ABOHHOM CBASH B 
AIM POWSBOAHEIX KPCMHUA K peaKUHAM MIpHCoeAMHeHHA SaBMCHT OT NPH- 
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TaobOuunma ! 


Ananu3 na Cl 
Coequnenne mee. mee 

eno gle HO 
.(CH,)2 (CH, = CHCH,) SiCH,CH,CH,SiCl, 4145—118/7 ee 38, 66 28,5 
(C2H,)2 (CH, = CHCH,) SiCH,CH,CH,SiCl, 124—126/4 oe 35,05 | 29,0 
(CsH,)2 (CH, = CHCH,) SiCH,CH,CH,SiCl, 167—169/9 oa 32 8h 29,7 
(C4Ho)2 (CH, == CHCH,) SiCH,CH2CH,SiCl, 486—189/9 an 27,04 28,8 
(CeH,)2 (CH; = CHCH.) SiCH,CH2CH,SiCl, 222—224/4 See 26,65 17,6 
C,H, (CH,) (CH; = CHCH,) SiCH,CH,CH,SiCI, | 180—182/5 a c 34,52 13,8 
‘Cl, (CH: = CHCH,)SiCH,CH,CH,SiCl, 153—156/4 a = 38, 64 8.3 
(CH,)2Si (CH,CH,CH,SiC],)2 163—165/5 Lie 54,77 27,9 
(C,H,)2Si (CH,CH,CH,SiC],). 476—178/5 ae 48,47 32,0 
(CsHz)2Si (CH,CH,CH,SiCl,). 193—195/5 re 45,56 32,6 
(C,Hg)2Si (CH,CH;CH,SiCI,), 249—221/5 te 3 42,98 34,1 
(C,H,)2Si (CH,CH»CH,SiCl.)> 268—270/4 Uae 39,77 52,4 
C,H, (CH,) Si (CH,CH,CH,SiC],); 242—214/5 me 4497 liv 
Cl,Si (CH,CH,CH,SiCl,), 210—212/2 ey 62,77 67,3 


pOJbI ATOMOB H Fpynn, CBASAHHbIX C ATOMOM KpeMHHA. C pOcTOM aJIKHJIbHBIX 
JMKAaJIOB, a TaK2Ke MPH 3aMeWeHHH HX Ha PeHHIbHbIN paduKaJl WIM ATOM XJIK 
NOBbIMAaAeTCH AKTHBHOCTbh JBOHHOH CBA3M B JHalKU-(peHu, XOp)-AMalJ 
-CHlaHax. 

Hanpumep, TpHXJOpcHsiaH MpHcoeMMHAeTCA K JMMeTHJ-, JH9THJI-, | 
NpOnWI- HW AKOyTHIAHalMICHIaHy C OONIHM BBIXOJOM MpoyKTOB MpH 
eHHeHUA OT 56 Jo 63%, a k AMeHM- U HXNOpasMICHaHy C OOM BbIxO; 
70 u 75%, coorBercrBeHHo (Ta6u. 1). IIpu s3aumogelicrBuu xJIOpmpousBoHi 
NOJIYYeHHBIX MIPHCOeAMHeHHeM TpHXJIOpcHaHa K JMaJiKMJ-(peHH, XOp)-Au 
JMJICHIaHaM 110 JBYM JBOHHBIM CBA3AM C JIMTHHaIKWaMH, NosyyeH pAX Kp 
HHMYPeBOLOpOAOB. 

Vudpakpacuple cieKTpbl * 9THX KPeCMHHHYrieBOLopoqoB MoKa3aJH, 
NpHcoeMMHeHHe TpHXOpCcHaHa K MaKHJ-(peHud, xO0p)-qMalinAcnaa 
poreKaeT T1poTHB mpaBHia MapKoBHukoBa NO cJiesyrIoulel cxeme: 


CH2CH = CH» ‘ 
ReSi “s + 2HSiCls — ClsSiCH2z,CH,CH,SiCH,CH = CHe + 
[ 
+ ClsSiCH,CHeCH,2 Si CH,CHeCH2SiCls. 
| 
R 


* CrekTpaibHoe uccleqoBaHHe MpoBoyuaocn IO. Il. Eropossi. 
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IKCNePUMeHTAALHAA UacTh 


Auankus-(penu, Xi0p)-2MaJWIWICHanbl MOyyach IIpH B3aHMoJelicTBHH 
IMJIMarHMMOpOMHa C COOTBETCTBYIOLMMH XJIOpMpousBOAHLIMH KPeMHHA. 
IIpucoequnenue Tpuxaopcunana Kk AhalIUINpOMN3sBOL- 
(iM KpeMHHA. B tpexropayio Kon6y, cHa6xKeHHy1I0 MemanKoll, oOpat- 
M XOJIOMHJIbHUKOM H KalleIbHOM BOPOHKOH, 3arpy2KaJIuCcb COOTBeTCTBYIOUIee 
JWIHJINPOWSBONHOe KPeCMHHA HW WaTHHOXJOpBOsOposucrad KucoTra — 0,1 M 
srBop HePtCle -6H2O 8 usonponmaosomcnupie. [pu nepememmpBanun meqieH- 
IpWIMBaJicA TpHxXNOpcMian. Harpepanue mposoyusoch mpu 50° B TeyeHne 
\yac. H satem upH 80° B TeyeHne 2 4ac. 

jl. IIpucoequneuue TpuxnoOpcunaHa K AUMeTUHA- 
pantmuacuaany. VWs 42 r (0,3 mon.) quMerniquaniuicuiana u 95 r 
/ MON.) TpuxOpcuiaHa B MpucyTcrBuM 1 MA pacTBopa NaTHHOXOpBOLO- 
MCTOM KHC/IOTbI NoyyeHo 23,8 r (BpIxoy 28,5%) auMetunannuA- (Tpuxsop- 
imMipomus)-cusiana  [(CHs)2(CHz = CHCHe)SiCH2CH2CHeSiCls] u 34,5 r 
ixon §=6.27,9 % or Teopun) jAuMeTHqu-(TpuxnOpcHMaAnponua)-cHaHa 
'H3)2Si(CH2CH2CH,SiCls)e |. 

12. IIpucoeqAnuHeHHe TPHUXNOpCHAaHaA K AuITUI- 
fatauacusaany. 3 42 r (0,25 mon.) qnostTunquanmuacunana u 82 r 
}} MON.) TpHXJOpcHiaHa B pucyTcrBuu | MJ pacTBOpa MaTHHOXOpBOO- 
ucroii KHCJIOTH MoOmyyeHO 22,0 r (BEixog 29,0%) anaTHIanMaA-(Tpuxsop- 
tminpomust)-cusana [(C2Hs)2(CHe = CHCHe)SiCH2CHeCHeSiCls] u 33,1 r 
uot 30,2 % or tTeopuu)  AMaTHIAH-(TPUXJOpCHMAINpoNM)-cHlaHa 
22Hs5)2Si(CHeCH-CHeSiCls)2]. 

13. IpucoequHeHNe TPUXAOPCHUAaHA K RuNponus- 
fandauacuaany. 3 39 r (0,2 mon.) qunponniquaniusacuiana u 82 r 
) MO.) TpHXJOpCHaHa B UpucyTcTBHH | MJ pacTBOpa MaTHHOXJIOpBO,O- 
huctoH KucnoTE nomyyeno 19,7 r (Bpixog 29,7%)  Aunponunanaua-(TpH- 
WpcnuIMponus)-cuana  [(CsH,)e(CHe = CHCHe)SiCHeCHeCHeSiCls] u 
14 r (Bpixog 32,6% or Teopuu) AunpomusmgH-(TpuxsopcHsHAMponHs)-cuiaHa 
13H ,)2Si(CHeCHeCHeSiCls)e]. 

14. WpucoeqhuHeHue TPHXMOPCHMaHA K AUOYTUSI- 
kantwuacunany. U3 45 r (0,2 mon.) An6yTHI,MaIIMAcHNaHa u 82 r 

(6 Mou.) Tpuxiopcniana B MpucyrcTBHH | MJ pacTBOpa NaTHHOXJIOpBOO- 
MucTOH KuCcOTH MoyYeHO 20,7 r (BEIXOA 28,8%) AnOyTHAaIHI-(TpuxJOp- 
lmponu)-cumunana [(CaH,y)(CH, = CHCHe2)SiCH2CH2CHeSiCls] u 33,7 r 
nxon 34,1 % or Teopun) juOy THI QU-(TpAXMOpPCHJIMJINpOnH)-culaHa 
14H )2Si(CH2CH2CHeSiCls)2]. 

5. IIpucoeaunenue TpuXNOpcHAaHa K Aueuus- 
lanmuncuaany. Vs 40r (0,15 Mon.) auhenniquanauicunana Hu 68 r 
5 MOJI.) TpHXJOpcHiaHa B MpucyTcTBHH | MA MJlaTHHOXJOpBOAOpOANCTOH 
woTpt nomyyeno 10,6 r (Beixog 17,6%) Auhenuaaimu-(rpuxJOpcHsMAMpO- 
m)-cusiana [(CeHs)2(CHe = CHCHe2)SiCH2CH2CH,SiCls] u 42,3 r (BpIxox 
14 % of  TeopuH] juennsAu-(TpUXOpCHIMINponus)-cusaHa 
6Hs)2Si(CH2CH2CHeSiCl,)e2]. 

6. Tpucoexuuenne THPUXAOpCuAanHa K Penuame 
Uhuantauacuaany. Us 42r (0,2 MOJI.) QeHHJIMeTHJIHaJIHJICH- 
Ee are PRRRERERTt or 
OpBOLOpOUCTONH KUCJIOTHI NOyYeHO 9,/ 1 (BbIxXOA 10,07) JM - 
ee eet canada [CoHs(CH,)(CHz = CHCH2)SiCH2CH2CH2SiCl.] 
10,7 r (Bpixog 41,4% or Teopuy) Iucben nu u-(TpuxsOpCHJHJINpOnH)-CHlaHa 
6Hs(CHs)Si(CHeCHeCHeSiCls)2]. 

Se Vipucociuneune TpuxI1opcuaauna K Ve eas 
antauacuaauy. Vs 36 r (0,2 Mou.) AuxNOpAMainicHnana HM r 
6 MOJI.) TPpHXJOpCHJaHa B NpucyTCTBuu ] ioe pacTBOpa IJaTHHOXJIOpBOO- 
\uctol KucAOTHI NomyyeHO 5,2 Tr (BEIXoL 8,3 4) RCP a eee 
onus)-cuana [Cle(CH: = CHCHs)SiCH2CH2CHeSiCl;,] a 60,8 r ae 
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67,3%) uxsoplu-(Tpuxiopcuauanponus)-cusana [CleSi(CHzCH2CHeSiCls 
Anasu3pt Ha Cl BrimomHenpr HW. H. Kapesoson. 
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XHMH Al 


B. H. WAPKOB nu B. TI. JIEBAHOBA 


B PASJIAGHBIX NPEMAPATAX L[EJIJIKOJIO3bI 
(IIpedcmasaeno akademuxom B. A. Kapeuntim 23 VII 1959) 


POMOJeKY MWesJONOSbI HMC, K CO*KaJICHHIO,KOCBEHHLIM XapakTep H onmupa- 
b, 'laBHbIM OOPa3s0M, Ha H3MepeHHA BHYTPeHHeli MOBePXHOCTH C MOMOLLbIO 
OpOWHH MapoB asoTa, BOMb, OpraHwyecKHx pacTBopuTeel (MeTaHO, 9TAa- 
, Oe€H3OJI), MOFIOM[eHHeM H3 BOAHOFO pacTBopa KpacuTeveli, Hoa, HeKOTO- 
X KaTHOHOB, ONpejevIeHHeM TeMJIOTbI CMadMBaHA, PpeaKI[MOHHOH cnocobHocTH 
I a. Mexxay TeM O(HUM 43 HaMOoslee Ha@KHBIX NyTeli Ja u3MepeHHa ‘MWIOT- 
TH YNaKOBKH MAaKPOMOJIeKYJt JOJKHO ObITh OlpeesIeHHe MCTHHHOTO yyleJb- 
FO Beca HcCJIeyeMbIX Mpenapatos. K coxKaJieHuio, ITOT MeTOI He MOy4Hs ele 
|-1yxKenHoro IIpH3HaHHa. 

IB HalleM HCCJleOBaHHH ONpesesieHHe MCTHHHOFO yJeIbHOrO Beca IeJIJIO/0- 
NpOH3BOAHOCb M0 MeTOo,y XepMaHca, OCHOBaHHOMY Ha MpHHnne noBu- 
HA KYCOUKOB LeVIONO3bI B Cpefle YeTbIPeXXJIOPHcTOrO yrueposa, yembuili 
+ KOTOPOrO W3MeHAeTCA MyTeM NOBbILIeEHHA WIM NOHWKeHHA TeMMepaTypbl. 
pollecce paGOoTbI MbI BHECJIH B 9TOT MeTOJ HEKOTOPbIe H3MeHEHHA, KOTOpbIe 
RUMTEIbHO YIPOCTHJIM ero, He CHMKaxH pH STOM TOUHOCTH H3MepeHHi. 

Bo seex onpeyesileHHAX HCTHHHOFO YJeJIbHOrO Beca MpenapaTh! WeJVIIOO3bI 
PABAPHTe/IbHO TULaTebHO BbICyIUMBaIMcb pu 105°. IlockombKy Muorne uc- 
MOBATeIH PaCCMaTPHBAaIOT WeNNIOIOSy Kak COCTOAMLYIO W3 YepeyIOuMxcs 
ACTKOB C PbIXJIOM WM MJIOTHOH yMaKOBKOH, OTBeUaIOMeH pa3JIMYHOH peaKIHOH- 
i CNOCOOHOCTH HX, Mbl H3MePAJIH HCTHHHbIM yeJIbHbIM BEC Pa3sJIMYHBIX Tpe- 
DATOB WeJIMOO3bI Noce YacCTHYHOrO THApONu3a HIM alkoroH3a ux. IIpume- 
He asIKOrOIH3a ObIO BbIsBaHO HEOOXOAUMMOCTHIO MpeLOxpaHUThb pacillemse- 
le pbIXJIbIe yUaCTKH OT MpesMoJaraeMoro UX YIVIOTHEHHA NO BMAHHEM BOB! 
VCOBMAX rugpomusa. Puypomu3 uccwekyeMblxX MpenapaToB WeJ0103bI Mmpo- 
BOUWICA B TeYeHHe pasmMuHoro BpeMeHu 10%-M BOAHbIM pacrBopom H,SO, 
m 100°, a anKoromH3 B cpeyle aOcoJNoTHOrO STaHOsIa, cofepxaimero 10% 
SO, mpu 100°. OqHoBpeMeHHO ¢c yJeJIbHbIM BeECOM ONpeMeAOCh KOJHYeCTBO 
NJOMOSbI, OCTABINeecH Mocse THAPOMH3a WH STAHOJIN3A. 

/Ha puc. | nokasaHo u3MeHeHHe HCTHHHOFO yeIbHOrO BeCa pa3sJIMUHbIX Mpe- 
paTOB XJIONKOBOM LeJOIOSbI B Mpolecce UX THApOMM3a MH aJIKOTOJIN3A. Kak 
bKHO BHeTb, HauaJIbHbIli yebHbI Bec STOH WedOO3bI, paBHbtli 1,545, 
icTpo Bospacraer Jo 1,562 6e3 3aMeTHOH MoTepH Beca MCXOAHOrO MNpelapata. 
\bHelillee yrulyOsleHHe THApOIH3a He U3MeHAeT NpeeMbHOTO 3HaYeHHA IVOT- 
CTH: WeNO03b. STO ABICHHe yKa3bIBaeT Ha ObICTpoe YIMJIOTHEHHE PbIXJIbIX 
aCTKOB XJIOMKOBOM WevO03bI, MOABepruluXcA paciilelJIeHHIO B YCJIOBHAX 
npomusa. B ormMune oT ruypomusa yBeMueHve yWebHOrO Beca OCTaTKAa XJON- 
BOM Ie/M0NOSbI TPH STAHOJUSE MpPOTEKAeT MOCTENCHHO, TO Mepe pacrBopeHHA 
aKWMM, Jerko nmosmatouelica anxoromusy. Ilocne yqalenna ~ 7% oT Beca 
ONKOBOH LWesOO3bI YHeJIbHbIM BeC OCTATKa CTAHOBHTCA PdaBHbIM 1,563 u 
pile mpakTuyecku He u3mMeuHsetca. Puc. 1,3 moKasbiBaeT H3MeHeHHe I10T- 
CTH 9TAHOJM30BaHHOM XJIONKOBOH WeJIOO3bI, NPeABaPHTeIbHO MOMBeprHy- 
i CyXOMy pa3Mouy B TeyeHne 40 MHH. Ha BHOpallMOHHOH MeJIbHUMe KOHCTPYK- 
u BHUMIC. Pasmonotaa welio03a MO sTaHOJIM3a HMeJla yeJIBHbIM Bec 
02. JleGaerpamma ee xapakTepHs0Balacb HasHuHeM OAHOTO amopHoro pele 
HW OTCYTCTBHeM THIHYHDIX AA Wem003bI I uuTepdepenwt. Kpusas 3 no- 
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Ka3bIBaeT, UTO B Hatasle STAHOMH3a, MPAaKTHYECKH Oe3 NoTepH BelllecTBa, Hao 
aeTca OpicTpoe YIOTHEHHE TWevJIOO3bI WO yAesIbHOrO Beca 1,517, mocue * 
IWIOTHOCTh OCTAaTKAa OOsbIIe He MeHsAJIacb NIpH pacTBopeHHH Jo 85% oT Beca 1 


napata. Takum o6pasom, Mo cBoelt cTpyKType paSMOJIOTaA WesIONO3a BeC 
St, eae OfHOpofHa H pesko oTJIMUAE 


fi pe Sire AO * 
1560 7 a si | lO MJIOTHOCTH OT HCXOJHOH XJ 
KOBOH Weslwiou03b1. Pasmouc 


1550 =s | 4 XJIOMNKOBAA MWesO03a Oba ¢ 
P yeHa Boson mpu 50° (puc. |, - 
1540 100° (puc.1,5) B Teuenne | 4. 


Mlocuie Yero BOJa Oba BbITeCH 
aOCOJIOTHBIM CNUPTOM HM Mpel 
Tbl BbicyweHb. IIpu amKoroJ 
3TUX TpenapaToB Obwin NoOwyy 
KpuBpre 4 u 5 puc. 1. Tlog By 
HHeM BOJbl C TeMiepaTypou 
f Ww db WwW 50 0 0 60% wpa3MON0TaA WeNION03a yO 

Pacimbopenue YeMmnanasel Jacb JO yeubHoro Beca 1,52 


fe) 
Puc. 1. Wamenenue yrerbuoro seca pasauunnx "PH 100° — fo 1,529. IIpu no 
mpenapaToB NpupoxHol xonKoBOH Wermonosp B AYIOULEM STAHOVJIH3€ STUX pene 
mpotecce HX STaHOH3a U THApomusa. O6pacHeHuAaA TOB MJIOTHOCTb HX He H3MeHUIJI. 


Sr SEI Tlo-BuyquMomy, No], BIMAHHeM 

Ibi pbiXad WeJON0Sa YIWIOTHHIaCh, O6pa3s0BaB OHOPOAHYIO CTPYKTY 
IIpu MepcepusalluH HCXOHOH XJIONKOBOM WesmoN03bI (puc. 1,6) yheb 
Bec ee cHMKaeTca WoO 1,523. IIpu nocseqytoulem sranomuse sToro Mpenapar: 


4520 


YoenbHOu GEL OLMAK 
MN 
GS 
Ss 


f 5 
8 1560} | 
S 1240 
R | | N 
L550 
48 S 590 
< < 
S 1540 | S 
sS Sf 
N aS 
8 1550 4 y 
& y 
ay seis ET) By ee & 
TO LO TO MLO TUM ET Je 1000 
Pacmbonumoctine UEMMONOIb CLT LP MGT GED. 
Pacingopuotine YEUronore 
Puc. 2. M3mMenenne yqembuoro Beca pa3- Puc. 3. H3smenenue yyenbuoro peca Ty 
JIMUHBIX IWeJIIOIO3 B Mpotecce STAaHOWH- PaTOB BUCKO3HOrO IWejkKa B mpomecce 
3a. J1— xXJONKoBan wWenmono3sa, 2— HOJIM3a HW THApoOHsa. Yrenbupili Bec oc’ 
OakTepHabHad WenoN0sa, 3 — Wes0- nocule: J — sTaHOM3a BUCKOSHOrO We 
03a pamu, 4 —peBecnan Wemi0103a 2— sTaHOM3a BUCKO3HOrO WeAKa II 
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THApPONM3a BUCKO3SHOTO meKa | 


oOpasyer craOusIbHy10 CTpykTypy c yfedbHbIM BecoM 1,540, 3aHHMas cpe 
MOJIOMKEHHE MEKAY UCXOLHOH UW pasMOJIOTOH LWeJVIOJO30L. 

Murepecuble pesyJbtaTbl ObWwIH MOMYYeHbI IPH STAaHOMNse passIMUHBIX 
POAHBIX WeoN03 (puc. 2). Tlonyyenuble JaHHble MOKa3bIBaIOT, YTO MOTE 
yNaKOBKH Pa3JIHUHbIX MPHPOAHBIX WeJIOO3 pasMuHA. 

Boubiioe pasHoo6pasve B WIOTHOCTH YMaKOBKH OpwIO yCTaHOBeHO Tak 
Pa3JIMYHbIX NapTHAX BUCKO3SHOTO WesKa, MOJYYCHHBIX H3 eNOBOH Weston 
PesyJIbTaTbl H3MepeHHA YebHOrO Beca ABYX OOpaslloB BUCKOSHOrO WMeNKA 
THAPOJH3e UM aIKOFOJIH3e UX NPHBeeHbI Ha puc. 3. 

CpaBHeHve nomyueHHbIX TaHHbIX, IpHMBeqeHHbIX Ha puc. 1—3, moKa3pr 
4TO B 3aBHCHMOCTH OT CMocoba NOJYYeHHA NpenapaToB WeJJIOO3bI OHH ¢ 
3YIOT CTPYKTYPbI C pa3JIMYHOM HaYaIbHOH MVIOTHOCTbIO, a TaKKe pasJIMUHbI 
BeeHHeM UX B Mpolecce ruApouusa WU aslKoroNsa. 


Tloctynua 
23 VII 195 
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Aornagn Akagemun nayxk CCCP 
1960. Tom 130, Ni 1 


PH3HTECKAA XHMHA 


B. B. JIOCEB u A. H. MOJIOQOB 


BJIMAHHE AHHOHOB HA AHOJIHOE PACTBOPEHHE 
AMAJIbrAMbI HHUA 


(Ipedcmasareno axademuxom B..A. Kapeunoim 16 VI 1959) 


| CKOPOCTb MpPOleccoB aHO{HOTO pacTBOPeHHA H BWIeKTPOCCaxKMeHUA MeTAaMJIOB. 
bHO 34BHCHT OT NPHPOb! MPHCYTCTBYIOWIHX B pacTBOpe aHHOoHOB. Tanouupie 
HHbI 3AMCTHO YCKOPSIOT KAaTOAHbIM HW AHOJHIMi MpOMecchl Ha AaMaJIbraMax WHHKA, 
0Ba, BUCMyTa, WHAMA (*), a TakK2Ke Pe3KO YBEIMUNBAIOT TOK OOMeHa MexKIy 
albraMaMH WHHKa, BUCMyTa M pacTBopamn Hux comet (7). Ilyrem u3mepenua 
a OOMeHAa aMAJIbraM WHHKa HW KaJiMux OblIO MOKa3aHO, YTO B CyUae pacTBO- 
B, COJepKallUX KOMIMIEKCHI MCTAJIOB C AHHOHAMH, B JIMMUTHPyIOUlelt cTaqun 
PKTPOAHOFO Mpolecca HeMOCpeCTBeEHHO y4uacTByIOT aHHoHHI (°, *). CKopoct 
DAHOrO pacTBOPpeHHA KaMHA B CepHOH KHCOTEe CHJIbHO YBEMMUMBaeTCA B MPH- 
CTBHM HOHOB OpoMa H ocobeHHO Hoga (°). Ckopoctb aHogHoro mponecca pac- 
\PeCHHA MaTHHbIBCepHOH KHCOTe IPH NOCTOAHHOM MOTeHWHMale MponopuHo- 
IbHa KOHWeEHTpalHH HOHOB Cl~ B pactBope (°). MexaHu3mM ycKopsroulero: 
AHHA AHHOHOB Ha AHOAHOe PaCTBOPEHHe METAVJIJIOB elle He BLIACHeH. Pemenne: 
pro BOMpoca MyTeM OObIYHEIX CTAaI[HOHaPHbIX MOMAPH3alMOHHbIX U3MepeHnHit 
(PYAHHTeIbHO, TAK KaK OObIMHO MPH 3aMeTHOM yJaeHHM OT PaBHOBeCHOrO 
TeHIMasla MOJAPH3alHA ABJIACTCA B OCHOBHOM KOHUCHTPalHOHHOH, a pesyuIb- 
ITbI MOJIAPH3aWHOHHBIX H3MepeHHH BONH3H PaBHOBECHA He MOFyT ObITb UCNOMb- 
BaHbl W3-3€ OMHOBPeCMCHHOFO MPpOTeKaHHA COOTBETCTBYIOWero OOpaTHOrO 
lomecca. B HeEKOTOPHIX YCJOBHAX MOXKHO YCTPaHHTb NocwelHee 3aTPyAHeEHHE. 
JTEM COUCTAHHA OObIUHBIX MOJAPH3AILMOHHBIX H3MePpeHHH C palMoxumMnuec- 
MH MO2KHO BbIJI@JIHTb OMH M3 COMPAXKeCHHbIX QICKTPORHbIX MpOWeccoB, Ha- 
lMMep AHOJHBIM, H H3YYHTb efO 3aKOHOMePHOCTH B OONaCTH PpaBHOBeCHOrO 
eHHaa HW ake B yCIOBUAX MpecOsalannA OOpaTHOrO mporecca. 

| IIpH momo sToro MeToya C HEKOTOPbIMH YyCOBePWeHCTBOBaHuAMH (* 1°): 
y4asIOCb BJIMAHHE KOHICHTPalHu raOreHHAOB M CybdaTa HaTpHA Ha CKO- 
Tb HCTHHHOFO aHOsHOrO Mpouecca i, pactBopenus 0,1 M amanbrampl wuss. 
jpactBope 0,01 M In(ClOs)s+ 0,01 M HClO4 npu pasavsHprx norentuamax 
|B YaCTHOCTH, IPH PaBHOBeCHOM MIOTeHMase (roK o6mMeHa) *. OnbiTbI mpoBo- 
much upH 20° npn nocrosHHOM MoOHHOH cune (3M), KoTOpat NosmepxMBamach. 
}cuer mo6apoxk NaClOs. Kpome Toro, w3y¥asacb 3aBHCHMOCTb PpaBHOBeCHOTO: 
TeHIHala aMaJIbTraMbl OT KOHICHTPallHH MOHOB raslO“AOB HM Cysbpata. 

Ha puc. 1 us06paxena 3aBucHMOCTb HaliqeHHOH NyTeM paqMOXHMMYECKUX 
epeHHii CKOPOCTH HCTHHHOTO aHOfHOrO Mpouecca 7, B a/cM® OT ToTeHUMama. 
aNbraMbl VHAMA HapsAay C OObIUHEIMH MOMAPHSaNHOHHBIMH KPMBbIMH, CHATHI- 
m0 TOKy. Kak BHAHO, Mpotecc HOHM3AMH HAMA NPOTeKaeT C 3AMETHOH CKO- 
TbIO axe IPH CH/IbHOM KaTOAHOH Nonapusanun. Ha puc. 2 u 3 mpepctTaBreHnnl 
YYCHHBIC PaHOXHMHYECKHM METOJOM KPHBbIe 3aBHCHMOCTH OT 7, MOTeHIMaJa 
MM Pa3IMYHbIX KOHWeHTpanuax NaeSOa (0,05—0,9 M), NaCl (0,05—2,7 M), 
Br (1-10°? — 2,7 M) u NaJ (1-10°—1 M). Kak BuaHO, Mexyy ¢ UH Ig La 
ioLaerca WHHeiiHad 3aBHCUMOCTD, IIpHyemM KOS@@UUMEHT HaKOHA aHOMHOH 
MBO b, He 3aBucUuT OT KOHWeHTpalluH MoOapoK **, NO3TOMy MuHorya 


b 


, 
C 


i) 


* BplOop unlua cOycMORMeH TEM, YTO B CTCYTCTBHE AKTHBMPYIOUIMX ARHOHOB TOK cOmena 
JIbPaMBI MHJMA OTHOCHTeIbHO HeEBICOK (10), B To 2%e EPeMA U3 MoNApcrpadHyeckUX LaHHbix 
115) uspecTHO, UTONpH paspsAye HOHOB HHAMA B MpHCYTCTBMM MOHOB FaviCHAOB MOTeHMaN M10- 
KOMHBI CHIbHO CIRUFaeTCH B ICJICHKNTEMbBYIO CTCPOHY MH SICKTPOAEBI MPCWECC CTAHOBHTCA. 
ee cOpaTHMbIM. 

** 6 cocrananer 0,026—0,027 B AIA pacTBOpoB c AcOaBkaMu NazSOau ace. sui: at 
| , : ss 
pop ¢ ycOapkamu NaCl mn pzpyrux ravicrenHfce. ea ponmaiice: PT/b. = 2 se) (1 ee 
NOB Koa¢duunenT Mepencca Jaa anoyKoro mpouecca B paBen ~, a , Pp 

- p= 3) (°), 

41) 


MbI He CHHMA@/IH JTIOIHBIX @HOMHbIX KPHBbIX, a OrpaHHUMBaIMCb H3MeCpeHu 
ToKa oOMeHa (TouKH Ha pc. 2 u 3); MpH STOM MIpAMbIe NPOBOAMIMCb yep 
TOUKH, OTBeYAIONIHe 3HAYeHHAM TOKa OOMeHa C COOTBETCTBYIOUIMMH KO9 


(buILMeHTaMH =HakJOHAa *. 

V3 puc. 2 sapcrByeT, 4YTO C POCTOM KOHIeHTpallHH HOHOB SO? u@ 
aHOJHbIe KPHBbIe CBHTraloTcA B OTpHIaTe/bHyl0 CTOPOHy, T. ©. CKOPOe 
aHofHoro mpomecca Bospacraer. Jia onen. 
3aBHCHMOCTH CKOpOCTH MCTHHHOTO aHOHO 
mpouecca i, OT KOHWeHTpanun C sTHx WoOaB 
IIpH TOCTOAHHOM MOTeHWMasle Ha puc. 2 MpoE 
yleHa NYHKTMHpHasd mpamaa npn ~ = — 0,330 
TOUKH TepeceveHHA AHOJHbIX KPHBBIX C 9T 
MpsamMol mpemcTaBsaloT COOOM MCKOMBIe 3Hat 
Hua ig. Ec BbipagitTb 9TH 9KCMepHMeHTaJ 


HbIe laHHbIe B cbopMe ypaBHeHua: i, = kC*, 
Ip HU3KHX KOHIeHTpaHAx Na,SO, (fo 0,2/ 
lgg ———__— 3HaueHHe x Onu3KO K 1, Torga Kak Up Ooo 
‘ BbICOKHX CcomepmHKaHuax Na,SO, 3HayeHHe xX F 
sree ces Rana On Bae MOCTOAHHO HM MOcTemeHHO BO3pacTaeT C Bed 
Mectsope #001 MMNMIACION SE yenuem C. IIpu Kontentpauuax NaCl nu 
40,1 M HClO4; /—o6sransie no. 90M sHaueHve x B 9TOM ypaBHeHHM Tak 
JIAPH3alMOHHBIe KpuBBIe; 2— yc. HEMOCTOAHHO HM BoO3pacTaeT mpuMepHo oT | 
THHHaA aHoqwad KpwBaa, custan 0 2,0 c pocrom C; B uHTepBase C 0,5—2,7 
cc el eee SAAN AL x = 2,9. Tlo-suqumomy, 9TH pe3ysbTaTbI Ci 
JICTEJIbCTBYIOT O HeMOcpeACTBeHHOM V4acT 


2 = 
HOHOB SOQ, u Cl” B aHOAHOM mpotlecce, MpH4¥eM COCTaB KOMMJIEKCHbIX HOR 
MHA, OOpasyioWlHXcA B 9ICMeHTAPHOM JJIEKTPOXHMHYCCKOM aKTe, MeHAeT 


9450 


-9400 


-9400 


Lee a race 


Puc, 2. SapucumoctTs ¢, oT NoTenduasta AA pacrBopa 0,01 M In(ClOa)s + 0,01 M 

HC10O4 c qo6apkamu. a — NazSOa: /—0,05 M, 2—0,1 M, 3— 0,2 M, 40,3 M 

5 — 0,6 M, 6— 0,9 M; 6— NaCl: 1— 0, 2— 0,05 M, 3— 0,1 M, 4— 0.2 M, 

5—0,3M, 6—0,5 M, 7—0,76M, — 1,0 M, 9— 2,0 M, 10— 2,7 M, 
YepHble TOUKH — TOK OOMeHa 


€ pOCTOM KOHWeHTpaunu gTux uoHoB. IIpn BbICOoKHX KOHUeHTpauax N. 
B Q3JIEKTPpOXHOM Tpolecce yyacTBYyIOT, BepOATHO, YacTuuB! InCl,, Torga 1 
B pacTBope (cyJf MO xXapakTepy 3aBHCHMOCTH paBHOBecHOro MOoTeHIME 


aMaJibraMbl oT C) npeo6sagator uonbt InCl}- 
B catyyae yoOasox NaBr u NaJ (puc. 3) ¢ pocrom konteHTpanun ra 
UIHbIX HOHOB HaOwOjaeTcaA He TOJIbKO CBHI aHOJHBIX KPHMBbIX, HO H 3aM 


* 

IIpu Bercokux KonWenTpaluax NaBr u NaJ Toku o6Mena HaCTOJIbKO BEICOKH, TO HOM! 
aHOQHY!0 KPHBy!0 HEBOSMOKHO CHATb M3-3a HACTYIJeCHHA KOHUEHTPalMOHHOM Nomapusaln 
MIPHXOQMTCA OPPaHHMBaTbCA H3MepeHHAMH OKa OOMeHa. B 9TOM clyyae 3HaveHHA b, omp 

a 
JANUCh TYTeEM H3MepeHHA TOKa OOMeHA IIpM pasvIMYHBIX KOHIeHTpallMaAX HOHOB HHAUA B | 
TBOpe (HalpuMep, TouKa A ua puc. 3 a). 
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BospacraHue TOKa OOMeHa. Js KosMYeCTBeHHOM OleHKH 9TOTO ycKO- 
Mero We€UCTBUA Ha puc. 4 pexcTaBseHbI 3aBHCHMOCTH i, OT KOHIeHTpalHtt 
tr u NaJ mpm nocrosHHom notentuase (p = — 0,276 B), MOJYYeHHbIe u3 
r.3 ONMCaHHBIM BbIle Cnocodom. B cayuae 7o6aBox NaBr 3apucumocts lg i, oT 
} \JMHeHwHa B MHTepBane C 0,05—2 M, npnuem Haksion npsmoli (Ig ia, Ig C) 


- 0350 4st a 6 


Ug, 
Puc. 3. SapucuMmoctb i, OT NoTeHUMada Las pactBopa(0,01 M In(ClOa)s-+ 0,01 M HCIO4 
| Oe eas a— NaBr: / — 0; 2— 1-10-°M; 3—‘5-10-3M; 4—0,01M; 5— 0.02M; 
46 — 0,05 M;7 — 0,1 M;8 — 0,2M; 9 — 0,5 M; 10 — 1,0 M; 11 — 2,0M; 12— 2,7M. 
pe NaJ: 7 — 0; 2— 1-109 M; 3— 2-10 M; 4— 5-10-§M; 5 = 0,02. M: 6— 
0,05 M; 7— 0,1 M;§— 0,3 M; 9— 0,5 M; 10— 1M; yepupie ToukH — ToK o6mena 


eH1,5, T. €. HallIM SKCMepMMeH1abHble NaHHble MOXKHO BbIPasHTb ypaB- 
wem i, = Cl’. MoxuHO noudaratb, 4TO B 9THX YCOBHAX B aHOAHOM TIpo- 
sce yuaCcTByloT Ba uoHa Br u oOpasyioTcx Mou! InBr}, Kkoroppie Ha- 


ITCH B paBHOBecHH c HOHamu InBr?* (moceqHve mpeoOnayaioT B pacTBo- 
moC~0,2M, anpu C>0,5 M wupul [HaxoquTca B pacTBope mpeumyme- 
im B (popme In Brey, QTOT BEIBOACO- , 
yeTcad C pe3yJIbTaTaMH aHasu3a 3aBH- 
fOCTH CKOpOCTH MHCTHHHOTO KaTOHOTO 
i i, OT kOHWeHTpayHn NaBr (nyHK- 
Haat KpuBaa Ha puc. 4) *. IIpu Bpico- 
[ KoHWeHTpauHax NaBri, mpakTuyecku 
3apucuT ot C, Kak HM cJleyeT OKMAaTb 
| paspaya yacrul, InBr; , mpeoOmazaioume B 
TMX YCJIOBHAX B pacTBope. 
‘Bo mpucytcTBHH fo6aBoK MoHOB J” 
\IOoH KpuBoH (Igia,lgC) puc. 4 paBeH 
_B IWMpoKoM wHTeppane C (2-10 %— 
2 M), T. €. CKOpOCTb HCTHHHOrO aHO]- 
O mpouecca MpxAMO MponoplMoHasbHa 
IeHT pawn NaJ. Takyio 3aBHCHMOCTb 
KHO OObBACHHTb, HCXOMA 3 ONyWeHuA 
=mloc pe CTBCHHOM yuacTHH WOHOB Jet Puc. 4. SapucHMocTb tn OT KOHIeCHT- 
es, mpouecce: In + J>ZInJ?"-+ 3e.  panwi NaBr (a) u NaJ (6) mpu no- 
A M0 XapaKTepy 3aBHMCHMOCTH paBHO- CTOAHHOM noTenyuase (p=—0,276 B) 
= Ty HKTHP HBIe JIHHHH — COOTBETCTBYI0 
oro MOTeHI[Mala aMajibraMbl OT KOH BARN aN ar bey th. 
pauuu NadJ, mph C<0,03M bs 
pope mpeo6saqaioT Mpocrbie  HOHbI 
, Haxojslmech B paBHopecuH c uoHamu InJ**; mosTOMy KOHIeH- 
IMA MOCJeLHAX MpONOpUNOHAabHa KOHILeHTpallMH MOHOB J~, W cKopocTs 
JHHOTO KaTOJHOrO Mmpowecca fx, TAK Ke KaK ia, JIMHeHHO 3aBucuT oT C. 


* Tina npu6sMKeHHOH OeHKH f, MOXKHO OMpeJeAHTb KoapuveHT HaKMOHAa KaTOAHOK 
sol b, Mp nmomomn COOTHOIIeHHA b, =2,3RT/aF; ucnompsya HaljeHHoe paHee 3Ha- 
e 8 =2,32 u yantbBan ycnopue a + B = 3, nonyuaem b,, = 0,085 B. Ecam npopectu 
uc. 3a ¢ 3THM HaKJIOHOM IpAMbie, OTBeyalolMe UCTHHHOMY KaTOAHOMY Mpoweccy, wepes 
eHUA TOKa OOMeHa, HW HaliTH BesHUMHDI J, IPH NOCTOAHHOM noTenuvase (p =— 0,276 B), 


HO nocTpouTb KpuBylo (Igé,, Ig C). 
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IIpu 6onee Beicokux C B pacTBope mpeobsalaloT MOUbI InJ**, ux KOH 
Tpallda MasIO MeHAeCTCA C POCTOM KOHIeHTpallwH HOHOB J-,  mo9ToN 
MpakTH¥ecKkH He 3aBucHT oT C (IYHKTMpHaA JIMHMA Ha PHC. 4). Pesyuap 
u3yYeHHA TeMMepaTypHOl 3aBMCHMOcTH TOKa OOMeHa (B HMHTepBaule Ie 
MOKasbiBaloT, UTO BBeseHHe JoOasKu NaJ (0,05 M) mpuBogur kK CHuKE 
9HEprHM aKTHBAIMH SIeEKTPOAHOrO pouecca OT 13,4 kkan (9) TO 4,5 K 

YunTslpand HaOuOMaBLIy!IOCH 3aBUCHMOCTb la OT P, a TaKKeE JIMHEHHYIO 3 
CHMOCcTb ig OT KOHI[GHTpallMM aMaJibraMpl (7°), MOXXHO BbIPasHTb HallM 9KCH 
MeHTaJIbHbIe aHHbIe ypaBHenuem: i, = k[In][J-]exp (pF/RT), rae = 2 
Auanorwunbie ypaBHeHia BbIpaxkalOT CKOpOCTb aHOHOrO  Mporecc 
pucyrerBuH woos Br~ u Cl (pu BbIcoKHx KoHWeHTpayuAx NaCl) c 
OTIHUHEM, 4TO fg OyeT MPOMNOPWLWOHAIbHO COOTBETCTBEHHO [Br ]?-x [@ 

Kak y>xe oTmeyasocb (1%), CylecTByeT H3BeCTHbIM NapaJJeH3M MexK yy 
PAIOWLHM BJIMAHHeM PaJIOHLHbIX AHHOHOB Ha S/IEKTPOMHbIe MPOWecchl C y4act 
KaTHOHOB H MX KaTaJIMTHUeCKHM JelicTBHeM Ha MpOweccbl H3OTOMHOrO OOK 
Mexkay KaTHoHamu (17,18) w Ha [pyrve HOHHbIe peakIMH MeKy KaTHOR 
(29, 2°), Tlo-BHHMOMY, M@XaHH3M BJIHAHHA TaslOMAHbIX H HEKOTOPbIX Jpy 
aHHOHOB ABJIACTCA B OOOHX CY4aAX CXOJHbIM: AHHOHbI CJLy2KaT CBOETO | 
«MOCTHKAMH» HIM epelaTYHKaMU 3JIEKTPOHOB MeKLy KATHOHAMH JIM, COOT 
CTBCHHO, M@XK TY KaTHOHOM MU MOBepxXHOCTbIO 9MeKTpona (*, *”). 

Cieqyer OTMCTHTb, YTO ycKopsioulee JelicTBHe HOHOB J~, a TaKxe | 
BOOOMe TOBOPA, MOXKHO OObACHHTb H3Me€HEHHEM CTPOeCHHA ABOMHOTO 91K: 
YeCKOrO CJIOA MO BJIMAHHeEM UX AaCOPOWMH HW NOABJICHHeEM OTPHIaTeJbE 
dy-MOTeHWMala, YTO OMKHO MPHBOAHTb K YCKOPeHHIO AHOAHOFO UM KaTONI 
mpoueccos (74). B n0mb3y 3TOrO TOBOPUT TOT akT.YTO CHIbHO alcopOupytion 
ca HoHbI J~ u Br~ oKa3biBaroT 3aMeTHOe yCKOpsrolee JeEHCTBHE y2Ke MPH AOBOU 


MaJIbIX KOHUCHTPallHAX, TOra Kak uoHbt SO; u Cl-, Koroppie o6naqator Mt 
WeH aCOpOIHOHHOH CNOCOOHOCTHIO, YCKOPAIOT AaHOHbIN MpoOwecc JIMUIb 
CPaBHHTeJIbHO BbICOKHX KOHIUeHTpallHuax. OAHAKO B 9TOM CJTy4ae TPyAHO 061 
HUTb, HalpHMep, JIMHeMHY!O 3aBMCHMOCTb ig OT KOHWeHTpawHH NaJ , a Tal 
H€3aBHCHMOCTb CKOPOCTH KaTOAHOrO Mpouecca OT KOHWeHTpauHH NaJ B o6n2 
BbICOKHX KOHUeHTpauHh*. Ilosromy Ham npescTaBsaeTcA Ooee BEPOATHEM, 
HOHbI raJioH4oB (KpoMe F~) u cymbtbaTa NpHHUMaIOT HEMOCpeACTBeEHHOe yuac 
B AHOJHOM Npowecce HOHH3allHH HHUA, XOTA WIA NOMHOrO OOBACHEHHA Hab, 
WaeMbIX ScPekTOB, OCOO€HHO B CJIy"ae HH3KHX KOHWeHTpauHh J~ u Br-, w 
YUHTbIBATb, M0-BHAMMOMY, Tak2Ke BJIMAHHe H3MeHeHHA ,-NOTeHIMaa. 

Bpipaxkaem ruiy6oky1o GsarogapHoctb A. M. KonorpipKuHy 3a WeHHBIe CC 
TbI MPH OOcyxeCHHH pe3yJIbTAaTOB JaHHOH paOorHt. 


Hayuno-nccaeqopaTenbCKuli (PH3HKO-XMMMUeCKHH MHCTUTYT Tloetynuano 
um. Jl. A. Kapmosa 12 VI 1959 
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* Jina oObaAcHeHUA STOrO atppekTa MpuuIMocb Ob NONycTuT, 4TO B SJIEKTPOAHOM pol 
y¥acTByloT TOKO MoubI In?+, mpHueM ycKopsioliee BIMAHMe Yy-MOTeCHUMaNa Ha KaTOHBIi 1 
IlecC B TOUHOCTH KOMMeHCHpyeTCA 3aMeJICHHeM KaTOAHOFO Mpolecca B pesybTaTe yMeHbIIE 
KOHIeHTpaltud HoHOB In’* c pocToM Kontentpauun NaJ. 


114 


Horaayo Ankayemun sayr CCCP 
1960. Tox 130, M1 


PH3Z3HTECKAA XHMH A 


a. B. MHPCKUI 


AACOPBUMA TIAPOB HA KPMCTAJIWJIMYECKHX 
AACOPBEHTAX — MOJIEKYJIAPHbIX CHTAX 


(ITpedcmasaeno axademuxom M. M. J[yOununoim 2 VIII 1959) 


B nocaequee BPeMA MPOABJACTCA 3HAYNTEJIbHbIH HHTepec K U3y4eHHIO Hi UC- 
Nb3OBaHMIO KPHCTaJIIM4eCKHX aflcOpOeHTOB, NOMY4MBIIMX Ha3BaHHe Movie- 
MIApPHBIX cuT (*~§). Dru acopGeHTbI HMeIOT NOP C NOMepeYHUKOM B HeCKOJIbKO 
CTpeM HW NOSTOMY CHOCOOHEI NMOFOWaTb 3aMeTHbIe KOJIMYeCTBA TOJIbKO TeX 
(ECTB, MOJIEKYJIbI KOTOPbIX HMeIOT MONepeyHbli pasMep MeHbILHH, ¥eM AuaMeTp 
) afcopOenTa. ABNeHve acopOUH pasIMUHbIX BeNeCTB MpMpOAHbIMN KpH- 
JIIMYECKUMH acOpOeHTaMH, MMeIOLIMMH MOpbI MOJIeKYJIAPHbIX pa3Mepos (nep- 
OMA) H3y4aslocb paHee pxAXOM uccueqoBaTeseh (°). OHakO MpHposHple Mo- 
<VJApHble CHTa (laBHbIM O6pa3oMm waOasHT HM B MeHbILel CTeNeHH [pyre Leo- 
rbl) BCTpeuaioTca B TIpHpose, KaK NpaBHJlO, B pacCeAHHOM Bue, He OOpasya 
VMHBIX Mecropoxyenui. HMcnoib30BaHve CHHTETHYCCKUX MOJICKYJIAPHbIX CHT, 
fOpble MOFyT ObITb NOJYUeHbI B OOJIbINHX KOJIMYeCTBAaX H MO CBOMM CBOLCTBaM 
PBOCXOAAT IPMPOHbie, OTKPbIBAeT HOBbIC BOSMOXKHOCTH B OGJIACTH pa3yese- 
f Ta30B H 2%xKHAKOcTeH. B cBaA3H C STHM NpelcTaBJlAeT OOJLWIOH UHTepec M0- 
HeHue WM MccuIeqoBaHve aJCOpOUMOHHbIX CBOLCTB CHHTCETHYCCKHX MOJIeEKYJAp- 


rypaliuio HM pasMepbI, Ha AByX OOpasilax MOJIeKYJIAPHBIX CHT, MpelcraBssao- 
X coOol UCKyCCTBeHHbIe MHHepaJbl, MPHrOTOBJIeHHbIe aBTOpOM B I’posHex- 
IM He@TaHOM Hay4HO-HCCuIeMOBaTebCKOM MuHcTUTYyTe. B Kpuctadmu4ecKoh 
KTYPe MpHTOTOBJIeHHbIX MOJIEKYJIAPHbIX CHT MMeIOTCA BeCbMa MaJIble Mpo- 
KyTKU, B CHsly 4ero OHM OONaaloT CHOCOOHOCTbIO K U3OuNpaTeMbHO acop6- 
i paga semecrs. Ilo cBoeli Kpuctalmuyeckol crpyKType 06a Ha3sBaHHbIx 
Ile MOJeKY JISPHEIX CHTAa OMHAKOBHI. I]puBeyem pentrenorpaduyeckue Lannple, 
YUeHHBIe Np UX UCcceOBAHHM NMOPOMIKOBbIM MeTOAOM c TIpHMeneHnem Cu- 
lVueHHA: 


) 9,40 7,22 5,68 4,31 3,78 3,38 3,03 2,68 2,17 2,08 1,95 1,76 1,61 1,52 4,44 4,37 1,30 
| cp. cp.cp.c. cp.c. C.C.0.C.C. Cu. Cp. CH. Cp. Cp. C. Cll. Cll, CA. Cp. c. Cp. 


\Ha puc. 1,/ mpegcraBseHbI H30TePMbI aQCOPOWHH NapOB BOAB, MeTHJOBOro 
jpTa, HOPMaJIbHOTO rekcaHa, H300KTaHa (2,2,4-TpuMeTuImeHTaHa) H OeH30Na 
eK IApHbIM cuTOM 102, ana puc. 1,// —TeX Ke BellleCTB MOJIeKYJIAPHBbIM CH- 
[ 202. O6a MomeKyApPHbIX CTA OO/AaaloT YETKO BbIPasKCHHbIM acppekToM u3- 
saTeNbHOH acopOluH MoseKkyJ pasMYHOL KOHCHTy palluu ut pasmepos. Mouie- 
apHoe cuto 102 ancop6upyer 0,32 cm® xa | r Bogpr, 0,26 cm* Ha | r MeruutoBoro 
pta, alcopOuua xe Goslee KpYIHbIX MOJIeKYJI HOPMaJIbHOTO TeKcaHa, H30- 
aHa WU 6eH30Ia MpOMCXOANT B He3HaYHTeJIbHOM CTeICHH. Mousexy 1p Hoe 
lo 202 ancopoupyer 0,32 cm* na | r Boge, 0,28 cm’ na |r MerusoBoro cnupTan, 
Me Toro, 0,22 cm?Ha lr HOpMaJIbHOrO FekcaHa, a M300KTaH H OeH3OJI HM STHM 
(eKYJIAPHBIM CHTOM B 3aMeTHOH CTeMeHH He ajcopOupyiorca. 
SOTEPMbl alcopOUMH apoB TeX BellleCTB, KOTOPBIC alcopOupyloTca MOvJle- 
[APHBIMA CHTAMH, MO cBoeH (OopMe OTBEYalOT H3OTepMaM JISHTMIOPOBCKOTO 
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Tula. XapaKTepHBIM AIA H8OTEPM aCOpOWUMN STUX BeWeCTB Ha H3YYCHHbIX MO 
KYAAPHBIX CHTAX ABJIACTCH JOCTHKEHHE BEICOKHX 3HAYeHHM afcopOuHH MPH F 
KOM, OTHOCHTeJIbHOM JlaBuleHuH (fo 0,1). YBemmueHHe OTHOCHTEIbHOFO aBuel 
Bpille 0,1 He NpHBOAUT K 3aMeTHOMy YBeJIMYeHHIO acopOWHH, Hadso,arouly: 
B OTACIbHBIX CIYYaAX HeOOJbIUO NObeEM H3OTEPMb! B OOJACTH OTHOCHTEJIbE 
japenuii 0,9—1,0 cBa3aH, NO-BHJMMOMY, C NpoTeKaHHeM KallWJIJIApHON K 
TeHCaluu B MpOMexKyTKaX MEXKLY OTACbHBIMH MeJIKAMH KPUCTaJIIHKaMH MO 
KYJIAPHbIX CHT. 

Ajcop6uua Ha MOJIeKyJIAPHbIX CHTaX OOpaTHMa: JeCcOpOMMOHHbIe BeETBH B 
W30TePM COBMaaloT C UX AaXCOPOWMMOHHBIMH BeTBAMH. YJesbHad MOBepXHO 


co] il cue wi 


—3——— 


oo er 


Adcopbupobunios xonuvecmbo 


0 @) 02 03.04 05 06 07 08.09 0 OI Q2 O34 G5 Q6 07 48 49 


+ 


Omuocumensnoe dabnenue p/p, —- Omnocumensioe Gabnenue p/p,—— 


Puc. 1. V30repmpi aqcop6uuu mapoB BObI, METHJOBOrO CNupTa, A-reK- 
caHa, W30-OKTaHa, GeH380a Ha MOJIEKYJIAPHBIX CHTAX 


H,O CH,OH x4-C,.H, =. u30-C Hits GH, 
Ancopouna a 6 6 2 Ome 
Jlecop6una ay 64 ey 21 01 


J — mosekyanpxoe [cuto 102, J] — monekysapHoe cuTo, 202 


H3YYCHHBIX MOJICKYJIAPHbIX CHT OFpOMHa. Bprancilenwe ee 3HaYeHHA NO ypak 
HMIO H30TepMpI JISHrMiopa Ip MCNO/Ib30BaHHA AaHHbIX NO alcopOunH MapoB 
THJOBOrO cnupta AaeT BemMauHY OKOIO 1000 M? Ha | r. 

ConocTaBiaa JaHHble No acopOWuMH MWapoB Ha OMMCaHHEIX MOJIeKy.1Ap} 
CHTaX M Ha H3BeCTHEIX B 3apyOexKHOH MpakTHKe MOJICKYJIAPHBIX CHTax (yy 
JIvuge (°), MOxHO OTMeTHTb, 4YTO MOJeKysApHoe cuTO 102 no cBoMM azcopt 
OHHbIM CBOMCTBaM aHaJIOrH4HO MOJIeKysIapHomy cuTy JIunme 4 A, a 20: 
MowekyiapHomy cuty 5 A. B To xe BpeMa ONMcaHHble MOJeKYAApHBIe ¢ 
oTAM4aIoTCA OT Mpenapatosw Jlmnye mo cBoeH KpHCTaIMYeCKOH CTpyKT 
OTO cleyeT U3 COMOCTABICHHA YKa3aHHbIX Bbillle peHTreHorpaduyecKkHX aH 
c} ONyOMKOBaHHBIMH (°) pesybTaTaMM peHTTeHorpatbuyecKoro ucceqoRa 
KPHCTaJMIMYeCKOH CTPYKTYPbI MOJIeKy IAPHHIX cuT JInHJe. 


Astop riaty6oko OnarogapeH M. T. Murpodanosy 3a nomoutb u uHTep 
padote. 


[po3HeHcKHit HeTavoii Iocrynuc 
Hay4HO-HCCMeqOBaTeIbCKHM HHCTHTYT 2 VIII 1958 


UMTHPOBAHHAS JIMNTEPATYPA 
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J. Chem. Soc., 1952, 1561. ®R.M. Barrer, J. Hinds, E. A. White J.%@ 
Soc., 1953, 1466. *R.-M. Barrer, J. W. Baynhan, J. Chem, Soc., 1956, 
2392, PsA Guyer,” Wa 1 mere he i P.Guyer, Helv. Chim. Acta, 40, 6, 
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Aorxagn Arkanqemun Hayk CCCP 
1960. Tom 130, N41 


PH3SHIECKAA XHMUA 
_  B. HW. OLWJEPOB 


K TEOPHH XHMMUECKON AJCOPBILMH 
(ITpedcmaserexno akademuxom A. H. ®pymkuneim 80 VII 1959 ) 


'B nocaequee Bpema B paOoTax no TeopuH xumuyecKoli alcopoOunn (!-%) uc- 
IbSOBaJICA MeTO], JIOKAJIM30BaHHbIX COCTOAHHHM B MOJIeKyJaX MH KpHcTalax 
'), KOTOpbI CyUleCTBeHHO yMpollaeT npobsemMy OTbICKaHHA COOCTBEHHBIX 3Ha- 
(MM. OfHako HeKOTOpad OFpaHHYeHHOCTh eFo BbISHIBAeT HEOOXOAMMOCTb MO- 
KH HeMOcpeACTBeHHOPO HCNOJIb3OBaHHA OJIOXOBCKAX (PyHKUH via onucaHua 
icCTala-ancopOenta. Taxol moXxo y2xKe B paBHOH Mepe MpHMeHHM H K Me- 
(aM, U K (u9leKTpHkaM. Kpome Toro, NOABIHeETCA BOSMOXKHOCTH CCTECTBCHHBIM 
ba30M yuecTb 3qxpeKT B3aHMHOFO BJIHAHHA alcopOupoBaHHbIx yacTul (°14), 
PaccMOTpHM CHCTeMY 4acTHIL, aqCopOHpoBaHHBIX Ha NOBepxXHOCTH KpucTaua. 
|HOIIEKTPOHHBIM TaMHJIbTOHHaH B HEBOSMYICHHOM KDpucTasiie 


Ko ase (1) 
| Le Wy ae 1> 


THCTeEMe ACOPOMPOBaHHBIX YacTH, Ges yueTa UX B3aHMOseliCTBHA C KpHc- 
[1JIOM 


hi2 
Hy= — 5 V2-+Vs, (2) 
lomo cucteme aycopOat — axcop6exT 
| 2 
ee ery. (3) 


CoorpetcTByrolve coOcTBeHHBIe dyHKuMH B OOo3sHayeHuAX Jupaka k), 


PmM> (Cm ONpeseisoTcA u3 TpeOopaHHaA MaHuMyMa SHepruu H;), I>; k o60- 
yaeT HW HOMep 30HbI,H BOJIHOBOH BeEKTOP BHYTPH Hee, m—NoMOKenve a- 
6upoBaHHolt yacTunp; J —HoBbIe ypoBHH sHepruv. CoOcTBeHHbIe 3HayeHHA 
YT &, & (B MpeHeOpexxeHHH MepeKpbIBaHHeM 72>), ©. 

Bo3pmem J> B BHe JIMHeMHOH KOMONHaLLMH 


b= S -- Ophe> + >) amin>, (4) 


CUMBOJI S o6o3HauaeT CyMMMpoBaHHe MO HOMepaM 30H H HHTerpHpoBanne 


MMIyJIbcaM BHYTPH HHX. SaMeTHM, 4TO NpescTaBJeHHe (4) Tpe6yeT B JaJib- 
ieM TOUHOFO y4eTa HeEOpTOrOHaJIbHOCTH ky um). 
Op U Am OllpesessoTcd M3 TpeOOBAHHA MHHMyMa 9SHEPrHH &. Cootset- 


}yloljve ypaBHeHusA MOxKHO 3allvcaTb B Bue 
ae = Saw dh (0 — Hi)Vik'> + San Gh (@— Hy (Ha 2 $V) mM, 


Om = S\ Am <m (s — Hz) Vym'> + S ag <a (© — He) (Hi —2 + Ve) RD. 
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Ouu WMeIOT TakKve pellieHus 
ae = S Ra (h, b’) Siam 6’ (@ — Hi) (Ha —8 + Vi) m). 
a >) Ra(m, m’) S an Cm’ (e — He) 1 (Hi —e+Ve)kR>. 


Pesonbpeutel R,(k, Rk’) u Ra(m, m') merkO HaxOQATCA Yepe3 MOBTOPH 
apa K(k, k’) uw Ka(m, m’) ocnopybix ypaBHenuit (5) 


Rak, LVS RGB), Rate) ea) | 


n=0 } n=0 
limea B BUY MomHoTy cucTeM k> u m>, NOMyuuM 


Ra (k, k’) =<k{1 —(e— May 1V AT 7k’, 
Rakit; m’) = <m|1— (e bs H.)} Vij m’>. | 


@MakrTuyecKH MOJHOTa MOXKeT BbIMOJIHATCA MpHOJMKeHHO TO, OJHAKO, 
orpaHuyHBaeT BO3MOXKHOCTH MpeycTaBuenusn (4). 
Uckmowwm Tenepb v3 (6) a, H BocNouD3syemca (8), Torgqa NowyuuTca 


Am = yam S <mvVek > Vie m’>; 


2 lua (1 


B cayyae afcopOunn OHO YaCTHUbl 3afada CBOJMTCA K HaxO%K eH 
KOPHeH YypaBHeHHA 


1—S <mV.R> <kVi my = 0. ( 


B cayyae oe aycopOunH MHOrHx yacTHi, B (9) MOKHO BOCHOIb3CBaTE 
npeyqcTaBsleHveM O GOvIMKakWMx COCeAX YACTHUbI HOMepa ™, YTO BBIABJIS 
appekT B3aHMHOrO BJIMAHHA. Tak, B MpeHeOpexkeHHH HeOPTOFOHaJIbHOCTHIO 
H Mm> WM B MpeANOMOXKeHHH 3HAYMTeJIbHOH JOKaM3alHH CBASH MOJIyuHM 


5 toy tk dun <tVab <AVain> ( 
; | &, — & | 


Slecb N— uncNO OvlMKaluMx cocezeH; 6—cTeneHb MOKpbITHA NoOBepxXHOc 
Sp, 9 He 3aBucuT oT 0. 


JlucbibepentvasibHbie TeMJIOTE! aycopouun Q(6) HaxoquM u3 COOTHOUIeE 
Q (8) = S (&e—2) + %, ( 


rye S OTHOCHTCH K 3aHATbIM COCTOAHHAM, 
(12) u (13) nator 
Q (0) = Q, — Zn SEE 6 


Qo — Hava/IbHas TemloTa alcopOUMHn; Seo— HeKOTOPas CpeqHAA SHEprud B 
JI@HTHOM Mosloce Kpuctasia; Z — OTHOMeHHe OObeMOB, OrpaHHeHHbIX TOBE 
HocTbIo MepMu HM MOBepXHOCTHIO 61MxKaitWIe 30HE Bpusmmosua. 

B THMMUHbIX ClyYatX MOMHOe MaleHwe TeNMOTH alcopOuHH, OLleHeHHOe 
(14),— BewunHa mopayKa | 9p. 

tak, Aaxke B lpesmoloxKeHHH OTCYTCTBHA HeMocpefCTBeHHOLO, T. e. He 
BUCAIMerO OT NPHCYTCTBUA alcopOeHTa, B3aMMOselicTBUA alcopOupoBaHHEIXx 
118 


ocylilecTBJIdeTCAa SdpeKT B3aHMHOFO BMAHUA, OOYCJIOBJICHHBIM HX XUMU4eC- 
CBASbIO C KPHCTAJIJIOM, CPaBHMMbIli lO BeIMYMHE C 9Heprneit XeMocopOLMH. 
BTOP BbipaxKaeT OlarogapHoctb mpod. M. MH. Temxuny, mpob. A. A. Koy- 


omy u T. K. PeOane 3a o6cyxeHHe pesybTaTo. 
ay 4Ho-HCCIeqOBaTeIbCKNH (u3HkO-xHMHueCKHH Tocrynusio 
uucTutTyT uM. JI. SH. Kapnosa 6 VII 1959 
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Boek os te mh Phys Rev. S95 67 °(1953); »o Gs Rasko sitiemeds wan lait er 
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Jloxxayn AkaweMuH Hayk cCcCcP 
1960. Tom 130, Ne 1 


PH3HYECKAA XHMI 


A. H. MOHOMAPEB u B. JI. TAJIBPO3E 


JIENTEPO-BOJOPOJHbIAN OBMEH B XOJIE PEAKUMH 
THAPHPOBAHHA ATOMAPHBIM BOJOPOAOM TBEPAbIX 
OJIEPHHOB IPH —196° 


(TI pedcmaeaeno akademuxom H. H. Cemexoeoim 7 VIII 1959) 


Tupuposanue ovlepuHoB atomMamu H mnpu Temmeparype — 196° Oxiio o 
IecTBIeHO B paborax (1,”). IIpu sToM OblI0 NOKasaHO, YTO HLYT BecbMa OBICT] 
BO MHOPHX CulyuaiX peakIHH MpHcoeqHHeEHHA aTOMOB BOOpoa, MOJyuaeMbIx 
pacKaJIeHHOH BOJIbpaMOBOli HHTH, K HEKOTOPBIM TBEPABIM Ove@uHAM (po 
JieH, OyTeH-1, u306yTueH U Jp.). 

TIpeqmMetom HacToalero HCCIeqOBaHHA OblWwIO H3y4YeHHe B XOZe NOLOOHBIX 
akIlMH KMHeETHKH JelTepo-BOMOposHoro OOMeHa Mexkly ra3s0BOH HM TBepoH 
3aMH C IleJIbIO NOJYYeHHA JAHHbIX O MeXaHH3Me rHApupoBaHHA. PeakTOpoM B 
IIMX OMbITaX Obl chepHyeCKHH CTeKJIAHHBIM COCYA, MpHcoeqHHeHHbIH K Mé 
cnextpomerpy MX-1302 (°,*). B wentpe cocyya pacnoularalacb BOJbdpamMo 
HHTb HaKaJIMBaHHa, CYKMBWAA WIA NOJyYeHHA aTOMapHOrO BoXOpona. 
BHYTPeHHeH MOBePpXHOCTH peakTOpa, OXJIaxKaeMOro 2%KUAKHM a30TOM, HaMO 
2%KUMBaJICA COM oveduHa. B cocyf BNycKaJica JelitepHH Jo aBleHuA OK 
4 -10-? MM pT. CT., 3aTeEM BKJIOUAJICA pasorpeB BOJIbippaMOBOH HHTH H H3Me 
JIOCb OJHOBpeMeHHO H3MeHeHHe OOWero WaBJIEHHA H NaplHaJIbHBIX MaBuJe} 
D,, HD u H, nO H3MeHeHHIO HHTCHCHBHOCTH COOTBeTCTBYIOULeH Macc-cre 
paJIbHOH JIMHHH B XOJe peaklHH. 

KOHTPOJIbHBIMH ONbITAMH OBIWIO YCTaHOBJIEHO, YTO B YCJOBHAX SKCHEpHM 
TOB Jupby3uaA Ha yuacTKe peakTop — JMacbparMa macc-clleKTpoMetpa Jocrat 
HO OblcTpa H He HCKayKaeT KHHETHYCCKHX KPHBBIX. 

Bei MpoBeseHubl OMBITEI C MpOMHJIeHOM HM H306yTHIeHOM. IIpu ofuHaKO 
TeMllepaType BOJIb\paMOBOH HHTH HW OJHHAKOBOM HauaJIbHOM JlaBJIeHHH BOO 
Ta CKOpOCTb PM pupoBaHHA M300yTHJIeHa B HECKOJIbKO pa3 HHXKE CKOpO 
THpHpoBanuA Mponwiena. B ONMCbIBAeMbIX HH2Ke OMbITAaX TeMMepaTypa BC 
(ppaMoBoll HTH B peaKIMOHHOM cocyfle B cuyyae MponuieHa noxmepxr 
Jlacb HaCTOJIbKO OoJlee HH3KOH, YeM, B ciyyae u306yTHsIeHa, “uTOOHI ¢ 
pOcTH MOFOWeHHA BOOpoa OblWiH MpHMepHO OMHAKOBLIMH JIA 06 
peak. Okasaiocb, 4TO HapAAYy C FHApHpOBaHHeM MpoOUCXOLHT BecbMa GE 
PbIi H3OTOMHEIM OOMeH M B ras0BOH (haze NOABJAIOTCA Mosekysnt HD xu H. 

Ha puc. 1 nmpegctraBsienbl rpadbuku w3MeHeHeHUA MapuMabHBIX aBse: 
D,, HD u He u o6mero faBneHua Boyopoya mp PH]pHpoOBaHHN WponmMT 
(a) wu n306yTuueHa (6). 

Ha puc. 2 npupeyeHb! MoyyeHHEIe U3 STHX TpacbMKOB KPHBbIe OTHOCHTE 


HOO" H3MeHeHHA OOLero WaBseHHA p oon / Poem H COMepKaHUA JelirepuA B re 


Bs 4 : ; 
BOH CMeCH (Pp, + + Pup) / Poow, AIA Mponusena (2) uM u306yTHIeHa (6). Mox 
BUJeTb, 4TO B CJyYae M300yTHJIeHa CKOpOCcTh OOMeHa OM3Ka K CKOpC 


norsiomenua Bomopoza. B cayyae mponusiena cKopocTh O6MeHa 3HaUNTedI 
HwKe CKOpocTu Norsomjenua. (He6ombuiol pocr mapiuanbHoro jaBueHuA 


B TeueHue 1—2ceK. mocne BKOYeHNA BombtpamMoBO HUTH OObsacuse 
OOWMM HeOOJIbIuMM pasorpeBoM (Ha 4— 5°) rasa B peaKTope.) 
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XOTA NOvyYeHHbIe JaHHbIe elle He NO3BO/AIOT OHO3HAYHO yCTaHOBHTb IIpH- 
AY QI€MCHTapHBIX AaKTOB, BeYUlHX K OOMeHY, OHakO HavGoslee BepOATeH 
COOTBETCTBHM C IIPHHATEIM B HTepaType MHeHHem (°) OOMeH MexKy aTOMaMH 
VM CBOOOMHbIMH aJIKHJIbHBIMH PauKalaMH, OOpasylouluMuca B Ka¥ecTBe Mpo- 
KYTOYHOFO MpoykTa MpH rHApMpoBaHUu Oled@uHa aTOMaMH BOsOpora. Oco- 
oI HHTepec MpeAcTaBJAJ Obl B WAaHHOM CJly4ae S/IeMeHTapHbIH Mpotecc R + 


-H — onedun + H, (Q~60 xxan), npuBogzammii K O6MeHy H OHOBpeMeHHO 


4 
83 
s 
32 
S 
S 
Hy 
4 
yy 25 OD 5 MD CER be 
09 
GE 
G7 
OG 
G5 


PMG EMM pi. LIT. 


D0 2 40 bh BG Tbe 
Puc. 2. Kpyppile ruapupoBanua u 


SDL 

GD Wa CeK. H30TONHOTO O6MeHa B ; NO ylorapud- 
MM4e€CKHX KOOpAHHaTaX. @ — Mponn- 
uc. 1. M3menenve yapmenua ‘Bomopoga (/) u eH, 6 — u306yTHeH; / — OTHOCH- 
APU AIbHBIX TaBeHHit De (2), HD (3) u He TeJIbHOe M3MeHeHHe OOMero aBue- 
!) B xome YTHXpupopaHHa; a@— Mponwiex, HHA; 2 — OTHOCHTeIbHOe |U3MeHeHHe 
6 — u306yTHJIeH WeliTepocoyepxKaHHA BOLOpOda B La- 

iy 3OBOli (pase 


BIAIOULMHCH MpOleccoM, 3aTOpMaxKHBalOWluM FHApHpoBaHHe B IeloM. AHTH- 
ATHOCTh CKOPOCTH THAPHpOBaHHA H CKOpOCTH OOMeHA, BbIABJIAIOUadcA MpH 
DABHEHMM STHX BeIMUMH IA ciyyaeB NponuieHa M u300yTHeHa, Morsa Obi 
IY2XKHTb JOBOJOM B MOb3y TakOoro Npowecca. Ecuu yKa3aHHbIi 97leMeHTapHbiit 
Dollecc TelicTBUTeIbHO eT C GONbWIOH CKOPOCTHIO, erO 3HaYeHHE MOET OBITb 
4KXKe BECbMa BeJIMKO Mp MOJYYeHHH 3aMOPOXKEeHHHIX aJIKHJIbHbIX PalMKaJIOB 
AJMalLHOHHbIM MeTOJOM. 

JlelicTBuTeIbHO, MOCKOJIbKy B MOCJeHeM CJlyYae HapsALy C aJIKHJIbHbIMH 
UluKaJlaMH OOpasyloTcA aTOMbI BOAOPOa, yKa3aHHbI MpOlecc MOKET ABIAT- 
1 ONHOM M3 MpHyMH, NpHBOAAWMX K PpaHHeMY «3alpeeMBaHHIO» KOHMeHTpa- 
AM 3aMOPOXKCHHBIX PauKaNOB, HaO/IoJaBlieMycaA B HallleH JaOopaTOpuu Ha 
yuMepe MapatbuHa, a TakxKe B padore (°) Ha NpuMepe MOMSTHeHAa. 

VMucTutyT xHMMuecKol (uSHKH Mocrynuio 

Akayemuu Hayk CCCP 4 VIII 1959 
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PH3HYECKAA XHMH} 


Unen-Koppecnongzent AH CCCP C. 3. POTHHCKHH 


O MPOMCXOKWEHHM MPEACOPBILMOHHOFO IPOEKTA 
MW HEKOTOPHIX JPYFHX AHOMAJIMA KATAJIMNTHYUECKOTO 
OKUCJIEHHA CO HA OKHCHbIX MOJTIYNPOBORHUKAX 


Oxucsienue CO Ha OKHCHBIX NOMyNpoOBOAHUKaXx (.n.) — Ofna u3 HanOoue 
MCCJI@OBaHHbIX KaTaJIMTHYeCKHX peakWHH. OfHako ee KMHETHKAa HM XapakTe} 
BIIMAHHA pa3JIMUHBIX (aKTOPOB Ha KaTaJIMTHYeCKYIO AKTHBHOCTb 3THX M.D 
OTMYaIOTCA CBOEOOpasHeM, He NO3BOJIHBLIMM, HECMOTPA Ha BBeJeHHe ClellHaJE 
HbIX THMOTe3 HW MOfleJleH, NOCTPOMTb cTaHMHYIO CXeMy, CBOOOJHY!0 OT TIpOTH 
BopeuHl. Kak m0Ka3aHO HYKe, UacTb STHX NpOTHBOpeyHH UcuesaeT TIPU MpHMe 
HeHHH kK OKHcJIeHHIO CO mpescTaBseHul HM 3aKOHOMepHOCTeH SJIeKTPOHHOM Kk 
HeETHKH MOJYMpOBOAHUKOBOrTO KaTaJN3a. 

IIpexgcop6nuoHHph a9pdext. Ha MnO, (4), NiO (°) u pane apy 
THX OKHCJIOB (°) MOABJIeHHe CNOCOOHOCTH KaTaJIM3MpOBaTb OKHCIeHHe CO cambl 
TECHBIM OOPa30M CBA3SAHO C C€€ AKTHBUPOBAaHHOH aycopOunvel, KOTOpaA yYacT 
COMPOBOKaeTCA XMMHYECKHM BOCCTAHOBJIeHHeM MOBepXHOCTH M1. m. Copnayato 
He TOJIbKO TeMiepaTypHble OOsacTH KaTasu3a MH XeMocopOIlMH, HO HM 3HayeHy 
sHeprHMt akTuBallud Exar H Exem O60NX mpoueccos (3,"). Oqnako WIA xemc 
copOuHH, MpOBOAMMOM B OTCYTCTBHE KHCOpoOa Ha AKTMBHBIX OOpasiax, ax 
HauaJIbHbIe CKOPOCTH Wp 3HAUHTEIbHO MEHbIMe CKOPOCTH KaTaJIMTHUeCKOM peat 
unu (1,°,2). Oro He MO3BOANO CUMTaTb 3aBePINeHHy!O XCMOCOpOHMIO KO! 
TPOJIMPyIOWIMM 9TaNOM KaTasH3a. 

XemocopOupyscb, CO nonwxaeT paOoTy BbIxXoJa ~ 43 N- H p-MOJyNMpoBo) 
HHKOB, a Oy, noBblluaeT ¢ (°). B mpucytcTBuH cmece# CO-+ O, nomyuatore 
MIpOMe2KYTOUHbIeC +BHAYeHHA 9, YKas3bIBalOWIMe Ha YaCTHYHY!IO B3aHMHY!O KO) 
meHCalHio 3aps2KeHHOcTH. Tak, B O2HOM M3 OMbITOB BBeweHve O, yBemHUNBAaJO 
W3 3aKHCH HHKeJIA Ha 0,35 9B, BBeqeHHe CO yMeHbluaio » Ha 0,20 9B, a BB 
yeHve CMeCH JByX Ta3s0B yBesMunBaslO ~ Ha 0,24 9B. Ilo 30HHOM MoemM 91 
oOosHauaeT, YTO KHCIOPON YMeHbIWaeT H3THO 30H, BbISBAHHBIM CaMO3apsxKeHue 
MOBepXHOCTH pH xemocopOunn CO, noHnMx%KaA NOBepXHOCTHBI ypoBeHb Depmi 
QTO JOJI2KHO YMeCHbIWaTb CBOOORHYIO SHEpruio OOpas0BaHuA MOORKUTebE 


3aPAXKCHHbIX MNOBCPXHOCTHHIX TepeXOZHbIX KOMIIJICKCOB (||), B TOM 4HCJ 
CO%s (6) Ha 


AF = |eAVz|=|reAg]. ( 


B ypapuenuu (1) e—sapayq auexrpona; AVs—u3smMeHenve cyMMapHOT 
upy3vouHorO NOTeHIMasa MOBePpXHOCTH; ~— 4YHCMOBOH KospduuneHT, OK 
Ku K 1, YYNTbIBaIOWH BxXOwKenne B Ap MOJeKYJIAPHOH uNObHO CcocTa! 
amomleH H BiMaHHe O; Ha Nom0%KeHHe ypoBHA Pepmu B OObeMe m1. M1. (u_). 

Kak MOKa3bIBaeT OMIT, TPH TaKOM MOMOXKUTEAbHOM YCKOPeHHH, BbISBAHHO 
YMeHbIICHHeM 3apaAXKeHHA, HaOsoyaemMoe usMeHeHHe E AE xey—~|yeAg| (7 
BpisbIBaeMOe STHM YBEIMYEHHE KOHCTAaHTHI CKOpocTH k u w u3-3a KMHeETHUeCK( 
KOMMe€HCallW OCTHraeT TOMbKO exp [(1 —aRT) AExey/ RT), rae O< a < 1- 
KOSPDULHEHT “3 ypaBHeHUA 


In ky = const — aE. ( 
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Jlyumme KaTamuzatoppt HH8KOTEMNepaTypHOrO OKHCeHHA ~=CO— ppipou- 
M. ., HOSTOMY XeMOcopOuHA O, OOoraljaeT UX HOCHTeENAMH TOoKa U mpu 


huenun CO,, oOpasyionelica mpi Karauuse, B cpeqHeM WHTepBasie 3a- 
HeHHl O, 


Ago, ain8/ 6, = aln*; (3a) 
ABeS6 11.0") (36) 
ww —=w,6"8, (3B) 


0 — rekyuiue, a 0) — HauambHpre YACJIbHbIe 3anoJIHeHuA MO O,, §* > | — ux 
omenne; B = —b/RT. Hp neoOparumot aycop6unu O, yBeauunpaer k,, 


E £ ye 
Ud, ae MMMC@CH€CM@@qX MMM i 


Dram reat itch citias dak ecg) AO ae 
@uue|u“e- UMif lll” Wbdfld 
| a 

Val Val Val 


Puc. 1. Bausune ancop6uun ofHoro u TOrO *Ke KomNUe- 
CTBA aKIeNTOPHBIX MOJeKYs Ha MOBepXHOCTHBIe 30HHI: 
a— 6e3 HauabHoro usru6a, 6—c HauaapHbIM u3rHu60m 
BBepX, 6 — C HawaJIbHBIM HSTHOOM BHH3; Ao > AQ, > Pe 


pu oOpaTumol, BeneycTBHe 3aBicumocTu § =f (p), NpHBO_UT K NOABWJeHHIO 
HIM€HTPalHOHHOTO MHOMKUTeIA fy (Po,) > 1. Bug f; onpeyenaerca us0TepMoli 
smKeHnA Ao = f2(po,) B WaHHOM HHTepBase po,. IIpu 


Ao = cRiz inp. po, (4a) 
AE =65RT Inp’, (46) 
w= wop’s, (4B) 


. P’ = Po./ Poo, B o6oux cayyaax (3B) u (4B) Ha6m0zaemoe E xemocop6- 
1 CO He w3mMeHaeTca pH jobaBsenun O,. IIpu tTaxoli TpakTopKe Ha6uI0- 
MBIM «IIpexCOpOUMOHHbI addekT» OOYCJIOBJICH MOJIOXKATeCIbHbIM MOHMPHILH- 
IMM JeHCTBHeM aycopOupoBaHHoro KucsIopoza. Bauanwe akilenTopHxoro 
a Ha u3rvu0 30H yBeJIM4MBaeTCA pH HaJIMUMM HadaJIbHOrO u3rHOa BHHS (puc. |) 
MeHbIUaeTCH pH HaMuuH 3aru6a ux BBepx (8). [losromy Moyuduuupyromee 
cTBHe O, fOM%KHO YCHJIMBaTbCA IPH BBeJeHHH MOOaBOK MOHMKAaIOMIMX 
OTY BbIXOJa, H NOHMKAaTbCA Mp BBeeHHH WOOaBOK, ee MOBHILMMAIONIUX. 
-BHJHMOMY, TaKOBO MpovcxoxKeHHe HaGOMalOlerocA HeNOMePHO CHJIbHOrO 
*%KeHUA CKOpocTH xemMocopOiun CO Ha mpenaparax ZnO, cogepxauux 


emeTKe Lit (°). Ecau 970 npaBHsibHO, TO BBeeHHe SO; > , a TaKXKe OKHC- 
3 TPCXBAJICHTHbIX MeTAJIJIOB, MOBbIMAaOWux ¢ (*), MOMKHO CONMMKAaTb CKO- 
‘TH XeMocop6unMH CO vu KaTau3a, YTO TaK?Ke, M0-BHMMOMY, CIIpaBeVIMBO. 
SaMeTUM, 4TO pH TaKOM TOJIKOBaHHM B MpHHIWMe MpH AOCTaTOUHO HU3KOM 
eM JlaBJIeHHH pearupyrolleli CMeCH M MPH MOCTaTOYHO BbICOKMX TeMIlepa- 
aX MIpeMcopO6uHoOHAbI sdpdeKT MOKeH NOMHOCTbIO MCYE3aTb. K Tomy xKe 
YIbTaTy MOJOKHO MpHBOMTb CpaBHeHHe CKOpocTeH xeMOcOpOIMH HW KaTa- 
a TPH UCKYCCTBCHHO CO3,aHHOM PpaBeHCTBe usru6a 30H WIM Tpw KOMMeHca- 
[ ero sueKTpHyeckuM mouemM. Ha6Ostoqaemble Ha ONbITe 3HadeHHs Bie 
DKHbI COBMayaTb C HauaJIbHbIMH 3HaYeCHHAMH xem. xa6n, TAK Kak B xoje 
OCOPOLMM HeMpepbIBHO pacTeT CaMO3apAKeHHE, CMELLaloulee paclipeleJeHue, 
JJHOBpeMeHHO, H3-3a OvorpadbuyecKOH HeOAHOPOAHOCTH, KOHTPOJMpyroulan 
ioca xemocopOuuu (1°) nepememlaeTca Mo pacmpeseJIeHHro (cm. puc. 2) u 
IYHO MpPOHCXOAMT XOTA Obl YACTHYHOe BOCCTAHOBJCHHe MOBEPXHOCTH. STH 
IEKTbI OTCYTCTBYIOT MPH CTAalHOHapHOM TeYeHHH KaTasM3a B MOTOKE IIpH 
Wep2KaHun MOCcTOAHHOTO XHMHYeCKOrO COCTAaBa C JOCTATOUHbIM W30bITKOM Oy. 
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IIpu stom AVys u Ag, Ha KoTOpbie, KpomMe Og, BuIMAIOT TakxKe CO, u rapE 
popckHe COs -Kommviekcbl (14), NOCTOAHHBI, KOHTpomMpylolulaA mosioca Henk 
BH2KHa HM BOCCTAHOBJIeHHe KaTasIM3aTOpa OTMayaer. 

OtTpaBanxtomee ZeticTBHe BOA. Jina KaTanMTMYeCKOrO OKHC. 
Hua CO xapakTepHO CHJIbHOe TOPMO3Alee TelicTBMe BOAAHOrO Mapa (12), n306a) 
KOTOPOrO COOTBETCTBYIOT [MOBeEPXHOCTH C H3MeHAIOULMMUCA 3HEprusAMH aKTHE 
cru (7°), OTO mbITacb OOBACHHTh aCOPONMOHHOM Ol0KUpOBKOM, O6pas0BaHH 
MOBeEpXHOCTHEIX H OOBEMHBIX THAPOKCHIbHBIX cop u T. 2. Ilo usmepenu 
B. UW. JIauenxo (1°) u yp. azcop6u 
H,O sapsxaeT nom0KuTembHO Mose] 


HOCTb OKHCHEIX 11.1.,T. e. AVE!° uy 


Cc 
eT TOT Ke 3HaK, uTO u AVS°. 3 
f  AOJKHO BHISBIBATh TOPMOXKEHHE C | 


ctoM F u E na yeAVS° (puc. 2 
yMeHblleHve CKOpocTH B exp [— (1 
Puc, 2. U3menennHe pacnpefeneHua M cCMelie- —a’ RT)AE/ RT] pas. Bosmpiuasa Be. 
HHe KOHTPosMpyioulelt Nosocbl ¢ 3apaxKeHHeM YHA acpbeKTa MOXKET ObITb MPOCT! 


Ha WMPOKO HeOAHOPOAHO MoBepxHOCTH K. Nn. onercT _ 
1 — KoHTpomMpyioulas momoca xemocop6nun ACTBHEM CHJIbHOH aycopOup} 


u KaTamu3a 6¢3 sapmxKeHua; K.n.2—aaa MOCTH BOgbI. CxoqHBIe BIMAHUA 1 
KaTaM3a H Hayaia xemMocopOuMH npH saps- KHbI OKa3bIBaTb HU Apyrve, Xopol 
*KeHHH H2O0; kK. n. 2 xem.— pH MpoxBuHyB- ajcopOupyrolyHecHh MOJIeKYyJIbI — } 
melica xemocopounu CO HOPbl 93JIEKTPOHOB, Hal 
f pumMep XI 
KHe Ovle*PHHbI, OeH30/1, alleTOH. 
OObIYHBIX yCOBUAX elicTBHe CO, cmadee (™) u3-3a MeHbIel aycopOupyemoct 
KpOMe TOFO, OHO MOXKET OCJIOXKHATECA YBeIMYCHHEM MOBeEPXHOCTH KOHILeHTpall 
OTpHIlaTeJIbHO 3aPA2KCHHOTO TapHepoBCKOrO KapOoHaTHOTO HOH-pafuKaJ 
Moxuduuup ywune J06aBKku. 
Ha KaTasIMTHUeCKYIO AKTMBHOCTb OKHCJIOB 
CHJIbHOe JleHCTBHE MOFYT OKa3bIBaTb HeOOJIb- 
ime 06aBKH OKHCJIOB MeTaJJIOB HHO Ba- 
wleHTHoctH. B KauecTBe KaTaJIv3aTOpOB 
oKucsieHua CO v3yuamuch mpeHMyllect- 
BeHHo NiO u ZnO c yoOaBkKaMH OKHCJIOB 


I II 
Me!, Me!!, wu uactngHo Take Me’. Stu 


CHCTeMbI IpHHATO PaCCMaTPHBaTb Kak TBep- 
ble PpacTBOpbl, XOTA OOpa30BaHHe Mocuel- 
HHX foKa3aHo TombKO jin Li,O, MgO 
uZnOB NiO (4). B mpocroi 30HHOH MOZeIH = pyc, 3. 3anucumocts 3HEprHv akTH 
H3MeCHCHHA SHEP AKTHBAILMH QICKTPONPO- Won KkaTamuTuyeckoh peakyun EF 
BOWHOCTH YKa3bIBaloT HalpaBsieHve UW oxkucsenua CO oT u3MeHeHHa aHepl 
BeJIMUHHY CMeULeCHHA OObeMHOTO }, ypOBHA  AKTHBalMH 93ueKTponpoBogHocru E, 
@Depmu, KOTOpoe Tipu HEH3MCHHOM H3- M3MCHeHHA paOorst BbIxXOa Ao, BBISB. 
rHOe 30H JOJKHO COMPOBOXKLaTbesl paBHbIM — HPs BBCACTICN pave ORNS 
MO BeJIM4HHe H OOpaTHbIM NO 3Haky H3- | 
MeHeHHeM paOoTbl BbIxoga. [Ipunap xemocop6uu1I0 CO B Buge CO* B kKaueci 
KOHTPOJMpylollero 3Tala, MbI BUpaBe OmKUMAaTb pocta Exey HW Exar MPH e 
MeINeHHH YW BBEpX HM YMeHbIWeHHA OOOHX 3HaueHHH E npw mepemenjennu 
BHH3. JIA p-MOJyMpOBOAHUKOB 3TOMY COOTBeETCTBYe€T CHMOaTHOCTb, a J 
n-TIOJIYMPOBOAHHKOB aHTHOaTHOCTb U3MeHeHHA Exyy ¢ Eg. 

OKCIePpHMeHTaJIbHbIe 3aBHCHMOCTH COBePIIeCHHO HHbI€e WH OUCHb CJIOMKHE 
KaK 3TO BUHO u3 pyc. 3. B uactHoctTu, Lis NiO u ZnO Bpi3piBaet poct Ex 
XOTA B OOOHX CJTyYadX OH CHH2KaeT MOMOMReHHE W_. 

Taye (7°) gua o6baicHenua ganHpix Lpa6a u Booka (1) npuuiac 
JOMYCTHTb WepeMeHy KOHTpoOuMpylouleH cTaqMH MW BBeECTH MONOMHUTEIbH 
runoTesy 06 yuacTHM B Mpowecce OCOObIX MOBEPXHOCTHEIX JIOBYIUeK 3VIeCKT, 
HOB. OyHakO Hall pe3yJIbTaTbl He YKJaQbIBaloTCA B PaMKU STO TeOpHE 
WpyrvX MPWHATHIX MOJeNeH. DTH 3aTpyMHeHHA HalleIO CHhMaIOTCA M3Me 
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~ ° pus 
Emin [iin Emar 


IfMH paOOoT BbIxoga (’), ToKasaBLUIMMM, uTO H3MeHeHUA Ag He TObKO nO 
-IM4HHE, HO HM MO 3HaKy He COBMaaloT Cc OKNAeMbIMH 3 usmMepenui Eg. 
TO Ke BPeMA Mey W3MCHCHHAMH OH Exar HaOsOJaeTCA nouTH nowHaA 
pperAluA (CM. pwc. 3), H BO Bcex cuyyaax nayeHue © COMpoBox jaeTca 
Tom E u poct » nayenuem E, Kak u JOmKHO ObITD pH KOHTpoue cTaqueti 
MOJIOXKUTCbHO 3aPA2KECHHBIM MePeXOJHbIM KOMIMVJICKCOM. 

KuuHeTuHKa. PasOop KnHeruuecknx aHomannit BbIXOMHT 3a paMKH Ha- 
omlleH CTaTbH. CaMasx TpyQHad u3 Hux — ycroliuuBHe NONOBMHHBIE nNOp AKU 
) Ha¥aibHomy [CO] — moxer G6piTb O6baAcHeHa NOABJeHHeM B OllpeeuleHHbIX 
“IOBHAX B aJ\COPOMMOHHIX PaBHOBeCHAX Ha I1.M. KOpHeii KBa[paTHbIX H3 KOH- 
HTpallHH alcopOupyiouleroca Heuccoumupyrioulero raza. OmuaKo WIA co- 
aHCHHA MPH TaKOM MOAxXose ENMHOM KOHTPONUpyollel craluu JIA Bcex cu- 
€M IPH MepBOM HM NOJOBHHHOM MopayKaX NpHXOAUTCA JONOMMUTeEN_HO JoMy- 
aTb BO3MO?KHOCTb HHBCPCHH 3HaKa HOCHTeJeH B MpHMOBepXHOCTHOM cu10e Hi 
1acTHA B mpomecce — xemocopOWun dusnueckH afcopOMpoBaHHBIX MoOse- 
ya CO, T.e. 2ByxcTaquiwocts xemocop6uun CO — COgus —> COxey. PasBuioK 
SMOCOPOLMM M KaTaJIv3a, NpPMHATHI B NpexcCOpOMMOHHOM MexaHH3Me, ncye- 
€T, HO COXpaHAeTCH pasBHJIOK KaTaJIMTHYeCKOrO HCHOMb3OBAaHHA COxem HU 
O XHMHYeCKOH peak C KaTaJv3aTOPOM, MpHBOLAMel K BOCCTAaHOBJIeHHIO 
BeEPXHOCTH. M3mMenseTcA M CMbICJI HHXKHEFO pelea KaTaJIMTHUeCKOFO OKUC- 
aus (78). OnHakO MMeIOIMXCA laHHbIX HegocTaTOUHO WIA ucKsmOUeHNA 
OTeEKAHHA KOHTPOJIMpyiolleh xemocopOuun CO mpu ygape oO moBepxHOCTb. 
OGoux cilyyanx ca6aA 3aBHCUMOCTb w OT cosepxKaHHA Op, B CMeCH BBILLEe 
(M2KHerO peyea», O-BHAMMOMY, CBA3aHa C HaCbIIeHHeM AKTHBHOM 4acTH 
IBEPXHOCTH KHCJIOPOAOM yxKe pH HeOoMbIUIUX POsd. 


VUuctutyt dpusnueckot xumun Tlocrynusio 
Akajemuu HayK CCCP 13 VII 1959 
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PH3SHTECKAA XHMH. 


HW. B. COUABA 


TEMJIOEMKOCTb JIAHEMHbIX MOJIAMEPOB MTIPH HH3KHX 
TEMMEPATYPAX 


(ITpedcmaeaeno axademuxom A. ©. Hode 1959) 


Ucenenopalacb 3aBHCHMOCTb TeMJIOCEMKOCTH OT TeMNepaTYPb! JIA JIMHeCHHE 
lOJIMMepOB B OOWIaCTH BOAOPOAHBIX TeMMepaTyp H Bblllle, Tye cormacnHo pao 
tam (1, ?) MOJDKHO CKa3aTbCA BJIMAHHE CHJI BSaMMOJeHCTBHA MexwKy WenAM 
Ilia cpaBHenua c Teopvel cyllecTBeHHO paCCMOTpeHHe TaKHX JIMHeHHBIX I 
JIMMepoB, Te HeT OOKOBBIX palMKasIOB, CMOCOOHEIX COBeplllaTb Bpalilenue. T 
KHMH ABJIAIOTCA MCCJIeqOBaHHbIe B paOoTe NOHSTHIeH HM TpHTOpsTHMeH. 

Mcnomb30paBliuica B paOoTre afwvaOaTH¥ecKHM KaJIOPHMeTp OMMCaH Hak 
paunee (3). []naTHuHoBplii TepMoMeTp ObIJI H3FOTOBJIeH 10 THIy TepMOMeTpa Crpe. 
KoBa (*) H3 CieKTpaJbHO UnCTON MaTHHE! MapkKu MOHX-5 u cpaByen c TepM 
MeTPOM TOM 2%Ke MapKH, JIA KOTOPOrO Oblla USBeECTHA TaOJIMIa CONPOTHBJeHHA- 
Temnepatypa oT 10,8° yo 90° K. Mmesmueca B HallieM pacnopaxKeHHH OOpa3il 
OblWIH TeXHHYeCKH uucTHIMH. Bec uccmeqoBaHHOrO ONHaTHIeHa Obi 22,6 
TpudropstuieH — 18,9 r. H3mMepeHua Tensi0eMKOCTH MpOBOAHJIHCbh Yepes 
0,0 rpaq.,cKOpOcTb BbIPaBHHBaHHA TeMMepaTypbl B OOpasilaX cocTaBuJiasa 8- 
10 mu/rpay. TenmoemKocTb mycToro KaJIOpHMeTpa H3MepsAJIach NpewqBapuTe 
HO 110 BCeMy TeMIlepaTypHOMY HHTepBally. 

TlozyueHHbe HAM pe3yJIbTaTbI MpHBeeHbI B Ta6. 1. Ha pue. | atu pesyw 
TaTbI MIpeAcTaBJIeHbI B JOrapHdMuYeCcKOH LWkaJle. 

IlonuatTuaeun. TenmoemKocTb nomuaTuieHa Oblla H83MepeHa B HHTE| 
Basie OT 17° no 60° K (u3MepeHua B OOuee BEICOKOM OOsacTH TeMnepaTyp Obi 
NpOMSBeMeHbI HaMH pauHee (°)). EcuiH 3aBHCHMOCTb TerJIOCMKOCTH OT TeMMep; 
TYPbl NpeAcTaBuTb B Bue C= AT, TO, KAK BHAHO 43 PHCyHKa, 7 BO BCeM H 
CJI€eMOBaHHOM MHTepBaJle TeMNepaTyp Ooulble eAHHHMbI H MeHsAeTCcA OT 2,15 7 
1,1. CormacHo padoram (3, 7, °), sHayenue m>1 o6ycnoBeHO BJIMAHHeEM Cr 
B3aMMOJelicTBUA MexkKy Wenamu. Pe3ybTaTbI HacTOAUeH paOoTh! H paOorsi ( 
MOKAa3bIBaloT, YTO MWA MOMMSTHJIeHa B83aMMOJlelicTBHe 3aMeTHO JO TeMMepaTyp 
nopsnka 90°—100° K. O6pamaer Ha ceOA BHUMaHNe 3HAUNTebHBIM Temnep; 
TYPHbIM HHTepBaJl, B MpelelaX KOTOPpOrO NMOBeJeHHe TeMIOCMKOCTH yxKe 1 
jeOaeBckoe, HO, TEM He MeHee, B3aMMOJleHCTBHeM,Mexy WelaMH mpeHeOpera’ 
HeJIb3 A. 

Tpugdropstusaeu. TennoemKocth tpudropsrusena vu3Mepsuiacb 
uHtTepBaule OT 23 Jo 120° K. Kak moxuo onpeyemutTb u3 prc. 1, m or sHaueHE 
1,3 mpu 23° usmenserca 40 m= 1 npu 30° K u satem Onicrpo nepexoguT 
SHaYeHHAM, MCHBIUMM eMHMUbI. Yxe B OKpecTHocTH 35° K m = 0,65—0,7 
Bpuue 40 K kpyTu3Ha KpMBOH TeIJIOeCMKOCTH HECKOJIbKO BOSpacTaeT, Tak W 
yxe mpu 60° m= 0,8. 3Hauenne m = 0,8 coxpanserca Broth Wo 120° I 
CuuIbHoe CyxKeHve HHTepBaJla TeMMepaTyp, Te 3aMeTHO BJIMAHHe CJ B3aMM 
AeHCTBUA, MO CpaBHeHHIO C COOTBETCTBYIOULMM MHTePBaJIOM JIA MOJMSTHIeEH 
OUCBHHO, B 3HaYHTebHOH Mepe CBA3aHO C pa3JIHYMeM B Maccax rpymn C 
uv CFH wu rpymnpr CHp. 

TJouy4eHHbit HaMH TeMMepaTypHbili XOX TelOemKOcTH TpudTopsTuvieHa — 
IIpOTHBOPeYHT 3aBHCHMOCTH, NpefcKa3aHHoH B (1, *), MpHyeM STO OTHOCHT 
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TaoOununa 1 


: c, Kan/rpay-r ¢c, Kan/rpay-r c, Kan/rpan-r 
he |__| r-pa, «x T-pa, °K 
NOMHSTH- | TpHdrop- NOMHSTH- | Tpudrop- NOAHSTH- TPudTop- 

sien OTHJICH sleH STHIeH eH STHJICH 
ae 0,012 = 39 0,0574 0,043, 61 — 0), 060o 
18 0,014 — 40 0,059, 0,044, 62 — 0,061, 
19 0, 0459 — 41 0,061, 0,045, 63 — 0,062, 
20 0,0175 — 42 0, 0639 0, 045s 64 — 0,063, 
21 0,019 — 7 +43 0,066; 0,046; 65 — ~| 0,064, 
22 0,0214 — 44 0,068, 0,047, 66 — 0,065, 
23 0,023; 0,026, 45 0,0703 0,047, 67 = 0, 0665 
(24 0,025¢ 0, 0276 46 0,072 0,048, 68 _ 0,067, 
es) 0,027. 0,029 AT 0,0744 0,049.5 69 — 0,068, 
26 | 0,029 | 0,030, 48 0,076; | 0,049, 70 == 0, 068, 
ena 'o,032, 10,032; 49 0,078; | 0,050. 75 iS 0,073, 
28 0,034, 0,033.4 50 0, 080¢ 0,051 80 — 0,077; 
| 29 0, 0363 0,084; of 0,082 0,051 85 — 0,081.6 
30 0,0384 0, 035g Bye 0, 0845 0,052. 90 — 0, 0853 
34 | 0,040, | 0,036, 53 0,086; | 0,053s 95 ze 0,089; 
32 0,042. 0,037» 54 0,088; 0, 0545 100 — 0,092, 
33 0,044. 0, 0386 20 0,090; 0,054, 105 — 0,096. 
34 0,047 0,039¢ 06 0,092; 0, 0555 140 — 0,100¢ 
35 | 0,049, | 0,040, 51 0,094, | 0,0563 445 2 0,104, 
(36 0,054.5 0,044 58 0,095, 0,057, 120 — 0,108, 
ae | 0.0539 || 0,042, 59 0,097, | 0,058 
38 | 0,055, | 0,043, 60 0,099, | 0,059, 


aK K oOsacTH, re 3aMeTHO B3aMMOJelcTBHe Mex Ay WenaAMH, Tak MW K OGacTH, 
i HM MOXKHO MpeHeOpeyb. Ha6dsofarolleecA Ha OMNbITe H3MeHeHHe HakJIOHa 
DHBOH B OKpecTHOcTH 60° K 
DKeT ObITh CJEACTBHEM BO3- 
%KJCHHA MaATHHKOBBIX KOJIe- 
HuH rpymn CF,” CFH, ue 
)HHATHIX BO BHHMaHuHe B STOK 
jOoTe (Tak Ha3pIBaemble rock- 
g KoueOaHua rpynn CXg, 
DTOpble MOryT HWMeTb HH3KHE 
\CTOTbI B paCCMOTPeHHOM C.ly- 
.@ TAXKEIX ATOMOB *propa (7)). 
_ Kak ormeuanocb paxee (5), 
OOJIbIIHMHCTBa JIMHCHHbIX M0- 
IMepOB B OOJlIacTH He OYCHb 
I3kuX TeMMepaTyp TeMMepa- 
PHbIM XO TenOeMKOCTH OvIN- 
K K JiMHeMHOMy, XOTA UH 
WIM4¥aeTCH OT Hero B CTOPOHY 
‘HbIUMX 3HAYeHHM =m. QTOT 
IKT HemOoxO corjacyeTca c 
IBMCHMOCTHIO, MpeqwOxKeHHON 
ipacoBnim (°). OqHako Bpsn yuo wan~—~=«BOSC«sRSCSC*«COSCgT 
MOXKHO CUHTATb, YTO 9KC- 3 y 

PUMeHTaTbHO  HaOmonaeMan Puc.f 1. Jlorapudmuseckas sapucumoctb ¢, or T Aus 
eke eh OC LP ig FARMS 2 (THIKC- nowusTHeHa (a) u TpudropsTusmena (6). ,, IlynKrup- 
IX TNOJIHM€pOB, Kak TpH- Hast Kpupad Qa m= 1 xf 


jopaTuieH wu TedpmoH (’), MpH 
Muepatypax nopaika 80—100° K u Bpulie oOyciOBseHa JIMUIb akycTH- 


(KUM clekTpoM ux cKeslera. IIpu 9THX TeMIepaTypaX CTaHOBUTCA HeoOxOJH- 
IM VUHTBIBATb TY JOJO TeMsOeMKOCTH, KOTOpad CBAZaHAa C JePopMal\MOHHEIMH 
meOanuamu rpynn CF, a CFH. 970 qoumKHO MpHBectu kK ellie 6ouIbILeMy 
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PacxoxkleHHio 3KCMepuMeHta c dopmysoH Tapacopa. Mp He pacnojaraem 
HacTOAee BPCEMA BOSMO?KHOCTHIO C AOCTATOUHOM TOUHOCTHIO BbIJeIHTb U3 BC 
TenIOCMKOCTH TpHTOpSTHJIeHa YacTb, CBASAHHY!O C YKa3aHHbIMH BbIe KOU 
6aHuamu. Tem He MeHee, NOIyyeHHbIe B padore 3HayeHuA m = 0,65—0,70 Ay 
TpHpropstTuieHa B OOaCTH MOCTaTOUHO HH3KHX TeMMepaTyp YKa3bIBaloT } 
BO3MOXKHOCTb 3HAYHTCIbHOFO OTKJIOHCHUA OT 3aBMCHMOCTH, MpeqoxenHoH T 
pacoOBbIM. 

B 3aKks1ouenHe MmpHHOy cBorwo ryOoKy10 OarofjapHocTb wWI.-Kopp. A 
CCCP A. H. Wanbuuxopy 3a npesocTaBsleHHe BO3MOXKHOCTH MpOBeCcTH H3Mep 
HHA B OOaCTH BOJOPOLHBIX TeMMepaTyp Ha Kadbeype PU3HKH HU3KHX TeMMep 
typ Mockosckoro rocylapcTBeHHOrO yHUBepcuTeTa HM 3a MOCTOAHHOe BHAMAaHI 
K paOote, a Takxke O. H. Tpane3HuKkoBoll 3a uHTepec K paOoTe H WeHHbIe COBET 
u A. C. Bopopuxy-PoMaHopy 3a NOMOM[b B H3FOTOBJIEHHM MJIaTHHOBOrO TepM 
MeTpa. 


Iloctynuao 
15 VII 1959 
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Aorsaye Akagemun Hayrk CCCP 
1960. Tom 130, Ne 1 


PHSHYECKAH XHMHA 


XYA BAO-]IHH, WISHb-CHH-CY, 3. A. HO®A uw 9. WH. MAUXAMJIOBA 


hM AHME rAJIOAWHbIX HOHOB HA KOPPO3HIO HEP)KABEOUIEN 
CTAJIH 18-8 B CEPHOW KUCJIOTE 


(IIpedcmaeaeno axademukom A. H. Ppymkunoim 80 VII 1959) 


KOppO3HOHHaA YCTOMUNBOCTh Hep%KaBelOwlHX CTaleH, KaK H3BeCTHO, CBA- 
. © HX cMOcOOHOCThIO NaccuBupoBaTEca. B cepHol KucoTe ctTatb 18-8 
‘CYTCTBHE OKHCJINTeeH PacTBOpAeTCH CO 3HaYHTeEMbHOH CKOPOCTbIO (pe 
HM. BaOuuxui u X. JI. Lletitnun (*) Hamu, uro n06aBmnenue He6onbiunx 
sNeECTB TaJOMAHbIX COseH CylleCTBeHHO yMeHbIlaeT CKOpOcTbh pacTBOpeHHua 
‘aBeioleH ctTamH 18-8 B pac- 
aX CepHOH KHCJIOTHI. 


« 


4 


fi ME/eM “yae 


WurnOupyroulee AelicTBue rasouy- ie pcg 

HOHOB Ha KHCJIOTHYIO KOppO3ui0 : 
Horo )=—-«»*Keie3a, OOHapyxKeHHoe 4 A 
nBbie BasbnepTtomM (*), Obiio Q2 

06HO uccmeqoBaHo 3. A. Moca 7 af 

rp. (4-7). Tloxa3ano, uro ranouy- : 

MOHBI acopOupylorca Ha M0- HL 
WHOCTH 2Kee3a 3 KMCIBIX pac- 2 404 

DOB HW jlaioT C HHMH TIpouHO Wh 6 a 
HHHBIe, He 3 anOJIHAKOLLHe 

clos XemMocopOupoBaHHnie con, 7 d, GZ ahd WG eae ee 

a KBr —- 


MMHYUeCKHX peak Ha *KeJle3e, Dv 
DOCHHOCTH peakIlMIO paspxya hE Laie beg a LMS HATE 

iB Bogopona. TIponcxogsauiee B MEL 

YTCTBHH TaJIOMAHbIX HOHOB H3- Pye. 1. 3asucuMocTb ckKopocTH pacTBopeHna 
He JJIEKTPOXMMHYECKHX CBOHCTB ctanu 18-8 B10 N HeSOa or kontentpaunn 
DXHOCTH 2%«Kewle3a (BePOATHO, HoOaBseHHol comm: a — NaCl, 6 — KBr 

fF MOTeHWHallia HYJICEBOrO 3apxAya 

34 B CTOPOHY MO/OMKUTeEMbHLIX 3HaveHHH) NpHBOAMT Kk OGserueHHIO 
6H HHrHOUTOpOB — OpraHu4ecKHX COeAMHEHHH OCHOBHOTO Xapaktepa, 


Fepenecenve STHX BbIBONOB Ha HeprKaBelolllve CTa/IM BcTpedaeT saTpYAHe- 
| Tak KaK TaslOHJHbIe HOHbI, M B NepBylo Ovepeb MOHD! XsOpa, CONayaioT 
POHOCTHIO paspyllaTb MaccuBupyiolly1o mieHky (’, 8-10) YW, culeOBaTeJIbHO, 
loch ObI, JOJ2KHbI YBeJIMYMBaTb CKOPOCTb pacTBOpeHHA Hep?KaBerollen 
H B CepHOH KuCcJOTe. 

| nembio BbINCHeEHUA MeXaHH3Ma JlelicTBuA TasOuHbIX HOHOB B Mucrutyrte 
|namwoti xumun Axanemuu naykK KHP wu ua katejpe aiextpoxumnu MI'Y 
M. B. Jlomonocopa ObWIH MpoBefeHb! OMBITHI NO H3MepeHHIO CKOPOCTH pac- 
buua HepxasBerouleH cram 18-8 * B 10 N HeSOs B 3aBucuMocTH OT KOH- 
balluv o6aBsenHbrx coset NaCl, KBr u KJ, no yMenbutenuio Beca oOpas3ila 
CKOPOCTH BHILeEHHA BOLOPOMa, a TAKKE CHATHI NOMAPUSAUMOHHbIC KPUBBIC 


IlpuMenaBulasca BmocexHel CepHM OMNbITOB CTalb COepxKasa (p %): Ni 9,3, Cr 16,8, 
1, Si 0,25, Mn 0,84, Ti<0,05, S 0,019, P 0,013. 


Kaz 2407 


429 


puucroh 10 N H,SO, uc WoOaBsieHHeM yKa3aHHbIXx coysleli B armocdepe BO, 
pola np KoMHaTHO Temnepatype. IIpHBeweHHble KpHBbIe Ha PHC. 1 nu 2 no: 
yeubt B Kurae, a Ha pc. 3 u 4 — B Mocxse. 

Ha puc. 1 u 2 kpuBple Lalor 3aBNCHMOCTb CKOPOCTH pacTBOpeHHA CTal 
(B r/em? -uac) OT KOHIeHTpalluu oOaBJIeHHOH TaslOHHOM COM B MpOWeHT, 
¥3 KOTOPbIX BUAHO, YTO TasOMAHbIe HO 
3aMeWIAIOT CKOPOCTb paCTBOPeHHA CTé 
ie 18-8 B KuCHOTe, MpHyeM CyllecTByeT | 
ul THMaJIbHan KOHIeHTpalluA TaJOn,HOu 
JIM, pH KOTOpOH HaG.OJaerca HaHOO. 


P Mel? “ae 


ue CHJIbHbI =adcdbeKT yKa3aHHOrO jelCcTB! 
G2 / B npupefenHoi TaOs. 1 Japp npHoOnHxK 
HbIe 3HaYeHHA ONTHMAaJIbHbIX KOHICHT 
002 Wu TasOMVHbIX COsIeH H COOTBETCTBYIOU 
Wh ckopocTH pacTBopeHua crtain 18-8 
; 10 N HeSOa. 
: TO 2 10% IIpu KOulenTpalaa TasIOHLHOU ce 
AJI— ; MeHbIIe ONTHMAaJIbHOH CKOPOCTb K 


po3HH CO BpeMeHeM HapactaetT, a I 
Puc. 2. SaBucMHMOCTb CKOpoOcTH pacTBO- KOHICHTPallHH BBILLe ONTHMaJIbHOH 
peuna ctamu 18-8 B 10 N HeSOs or sora- 
pudMa KOHWeHTpalun oOaBmeHHoro KJ nanaeT. M3 ta. 1 BUAHO, 4TO B Pp! 
Cl— Br—J yMenbluaetcaA  KOHIE 
palluaA rasOMLHOK COJIM, pH KOTOpOH HaOsmofaeTcA HanOoslee CHIbHOe NOP 
JIGHHe KOPpO3HH H 3HaYHTeIbHO BOspactaeT 3dPeKT HHTHOUPOBAaHHA. 

V3 novwapv3alMOHHBIX KDPHBbIX, MOKa3aHHbIX Ha puc. 3, culemyer, 
pH CcTalMOHapHOM MoTeHiMase craib 18-8 B 10 N H,SO, axruBua, naccw 
IMA HauHHaeTCH MpH Oovlee NOMOMRUTEIbHOM MOTeHWMale H Mp avo 
IJIOTHOCTH TOKa, KOTOpPas BbIllle TOKa 
caMopactTBopeHua. Hou xopa, qo6aB- 
JI@HHbIe K KHCOTe, MenaccHBUpyIoT 


TaOauna 


OnTuMauJb- 
CTaJlb; €€ He yaeTCA 3aMacCHBUpOBaTb looapnen- | #24 KoH- | Cxopocta | Koad 
< S a- K SHH, 
pH BC€X 3HaYeHHAX fs, KOTOPbIe yKa- tae ee had Tout ae one 
2aHbl Ha puc. 3. Mons xnopa, Kpome To- sates 
rO, YCKOPHiOT aHOJHBIH Mpolecc B 
O6lacTH MOTeHIMaOB, re orcyTcTBue Bes 
MOHOB XJOpa Crab akTwBHa. Vg 400apKu Fete a 4 
CPpaBHeHHA KaTOHbIX KPHBbIX BHO, ae oe ek acl 
? 
YTO HOHbI X/IOpa YBeJIMYMBarIOT BOAOPOL- KJ 0.0006 | 7-40-7 | 4000 


HOe MepeHalpAxKeHHe MH CMellatoT cTa- 

IMOHAPHbIH NOTeHIMas B CTOPOHY Oosee OTpHUaTebHBIX 3HaueHHH. San 
JieHHe KOppO3HH IPH CTaluOHaPHOM NOTeHUMalIe BCellenO BBIsbIBae 
yBeMYCHHEM BOAOPOAHOrO NepeHalpaAxeHua. Baaroqapa mocnequHemy Jel 
CHBUpytoulee NeHCTBHe HOHOB XJIOpa HE MPpMBOAUT K yCKOpeHHIO CamMopac’ 
PeHHA CTasHu. 

Ha puc. 4 npupefenb nonapw3aquonHpe KpuBEIe B uncTol 10 N Hg 
(kpuBbie /, /’) uc ,OOaBneHvem KBr u KJ B KOHICHTPpalWAX OH3KMX K 
THMaJbHBIM (KpuBbIe 2, 2’ u 8, 3’). Ip craliuonapHoM noreHtMase u BS 
CJlyWaaX CTaJib AKTHBHA, OLHAKO, B OTJMUMe OT HOHOB X/l0pa, HOHbI Op 
HM HOfa B Yka3aHHbIX MaJIbIX KOHIeHTPalMAX 3aMeQIAIOT AHOLHYIO peak 
HOHMSallMH =MeTaJIJIa, UTO B CYYae MOHOB HOJa MpMBOLUT K CABHTY cTalluol 
Horo NOTeHUMala B CTOPOHy Oosee NOOKNTeN_HBIX 3Ha¥eHHH. B npu 
CTBHH STHX MOHOB MaccHBallWA HaCTyNaeT XOTA HW pH Gomee NOMOKUTEMb 
NOTCHUHaNaX, HO TPH MCHbIUMX 3HaYeHHAX /,, YeM B YncTOH H,SO,. 3amenne 
AaHOAHOrO Mpolecca H YyBeMYeHHe BOMOPOAWOrO NepeHanpaxKeHNA NpUBC 
K SHAMUTeIbHOMY 3aMeAIeHMIO CKOpOCTH KOppo3sHH. TakuM O6pa3om, xeMo 
ONpOBaHHbit COM rasOMAHbIX HOHOB, yBeMUMBAIOULUt BOMOpOAHOe Nepeual 
*KCHHE H, OYEBHAHO, HE HCYeE3Z AIO MpH Ooee NOMOXRUTEMbHbIX NOTeHILHA. 
cnocoOcTByeT NaccHBalluH CcTaJIM IpH aHOLHoli NOAPH3alHH B cryyae ut 
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OMa HW HOJa UW MpensTCTByeT ycTaHOBJeHHIO MaccHBHOFO COCTOAHHA B cy dae 
HOB XJIOpa. 

| ToT daktT, YTO B MpucyTCTBHH MOHOB XwIOpa, B OTIMUHe OT HOHOB Opoma 
Mola, NaccuBHOe COCTOSHHe He ycTaHaB/MBaeTCA MPH aHO_HOL NOApH3allun, 
Ka3bIBaeT, YTO OOMEHHaA afcop6uHA MexKy naccHBaTopomM — xemocop6upo- 
HHBIM KHcOpofoM (1°) Ww MOHaMM XJIOpa NpPOUCXOAUT 3HaUHTebHO werye, 
1M C HOHAaMH Opoma u fioga. IIpu 3HayHTeMbHOM yBeJIMYeHHY KOHIMeHTpalluu 


|| ier a a ae We acs 14 a ee 
lgt — ugi— 
c. 3. JTlomapusaunonHpie KpuBpe Ha Puce. 4. Tlomapu3alHonnble KpHBbIe Ha 
KTpowe H3 HepXKapelouen ctanmu 18-8: aleKTpowe M3 HepKaBelomleh ctTain 18-8; 
er esclOg Noob SO (2.94. p10 N 1,1’/—B10N HeSOs; 2,2’—-+ 0,01 N 
HeSOs + 0,1 N NaCl KBr; 38,8’— + 0,001 N KJ; 4,4’— 
si (ORD AY 


ePpX ONTHMAaJIbHOH MOHEI OpoMa UW Hosa NoLoOHO uOHaM XJ1Opa OOvJerualoT 
(HH3 alH10 HW MpenaATcTBYIOT NaccnBalluH cTau 18-8 np aHOAHOH NOMApMsallMn. 
DM yBeJIMYeHHM KOHIeHTpaunu KJ na6momaerca TakxKe CHW2KeHHE BOLOPOL- 
Ifo NepeHanpsxenna (puc. 4, 4, 4’) H CHHKeHHe HHTMOMTOPHOPO JelicTBHA Ha 
pposuro (puc. 2). 

AHaJIOrH4HOe MOBbIeHHe CKOpOCTH CaMopacTBOpeHHaA MmpH OOaBNeHHH 
YIbluM4X KOHUeHTpauni KJ K pacTBopy KuC/OTH HaGJIOflaeTcA MB cayyae 
Toro »kesle3a. Hanpumep, B 4 N H,SO, ckopocrb pacTBopeHua *Keslesa apMKO 


MeHAeTCA C H3MeHEHHEM KOHIeHTpalun KJ caefylouluM o6pasom: 


Konuextpauna KJ 0,001N 0,02N 0,1N 1,0N 
e, r/cm?-uac 4,2-40-5 DIAS? 2,0-40-7 5,2-40-" 


| Moxkuo nmpegnonoxuTb, YTO OOpalienne apdbekta MpH AoOaBlenny OombuUx 
(Hen Tp alinit KJ cBa3aHo c oOOpa30BaHHeM MOMHUMO XeMOCOpOHpOBaHHOrO 
Iba, ele claOo CBA3aHHOrO Ha MeTaJle CJIOA AHHOHOB HOJa, KOTOPHIH eH- 


Ta6uauma 2 


Cxopocrh pactsopenua cram 18-8 B 10 NH2SO4 


o, T/cm?- ya. 
Jlo6asKku uac ce 
Bes jo6aBKu 11 oslOre | 4 
0,0005 N KJ 8-410-7 1800 
0,001 M ee es 9,4-10-4 4,60 
0,001 M |N (CaH ar 
+ eaeos mae ; eased 42000 
0,003 N NaeS eit C32 NO Dost 
0,003 N NaS -b OF . 
[N (CaH9)a]2SOa ty SEO 270 
9* 434 


CTBYeT Ha BOJOPOsHOe HNepeHalpA*KeHve B MpOTHBOMOJIOHKHOM HalipaBJieHnk 
T. @, TaK Ke, KaK B cyilyuae alcopOuuM sTHX aHHOHOB Ha pTyTH (4). B cay 
aHOAHOFO Mpolecca BO3MOXKHO Tak%Ke yuacTHe alcCOpOMpOBaHHbIX AaHHOHOB 
3JIEMCHTapHOM akTe HOHH3AallM MeTaJJIa C NepBHYHbIM OOpasOBaHveM KOMILIE 
CHBIX A@HHOHOB. 

CxogcTBo B mopeqeHun cTaiu 18-8 uv *Kelesa HaOMOMaeTCaA HW B Apyrux Ny 
meccaX, HallpuMep B TOM, 4TO MpucyTcTBHe FaJOMAHbIX HOHOB (°) nM Cysbd 
nop (1) B pacrBope KHCOTHI YBeMUMBaeT HHPHOUpylollee AelicrBue opraHy' 
cKMX KaTuoHOB. B Ta6u. 2 npwBeqeHa CKOpocTb pacTBOpeHHA cTatu B 10 
HSO,. 

Tlonytenupie B HacTosuleH paOore JaHHble, B OCOOeHHOCTH OOserueHHe Me 
CHBUPOBaHNA HOHaMM OpoMa HU Hola, NpeMcTaBAIOT, KaK HaM KaXKeTCA, UH’ 
pec Jia OOuleH TeEOpHH NacCHBHOCTH, Tak KaK OHH HECOBMECTHMBI C NpejcTaBi 
HueM 06 OOs3aTeIbHOH tasoBOH NpHpose afcOpOMMOHHDIX COeB HM NOATBep 
aror 3HaveHHe afCOPOWMOHHHIX ABJICHHH. 


MuxcrutTyT WpHklaqHow XHMHH TlocTynuwto 
Axkanemuu Hayk KHP 30 VII 1959 
UanuyHb 


MockoBcKHH rocyfapcTBeHHbIN yHHBepCcuTer 
um. M. B. Jlomonocosa 
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1960. Tom 130, Ne 1 


XHMHUECKAA TEXHOJIOPH A 


MW. A. BYJIABHH 


ONMPEAEJIEHWVE BASKOCTH CHJIAKATHbIX PACIIJIABOB 
(I1pedcmasaeno akademuxom C. H. BoaodKoeuuem 2 VIII 1959) 


_BasKoctb %KuAKOH ashi, nmonyyaromlelica MpH CiekaHHH 93JIeCKTPOH3OUIA- 
(OHHOH KepaMUKH, ABJIAeTCA OHM M3 BaxkHeIMXx (bakTOpoB, onpesesAt0- 
MX KMHCTHKY TIpOlecca M CYIeCTBeEHHO BJIMAIOWMX Ha CBOUCTBa MOJyYaeMplx 
Uletui. 

| IIpu cnekaHuu KOpyHAOBOH KepaMMKH OT HavabHOli BASKOCTH BOSHUKAIO- 
TO B CMeKaeMO CucTeMe paciaBa 3aBHCHT COKPOCTb pacTBOpeHHA B STOM 
icMiaBe KpHcTanoB «-Al,O,, 
cJleOBaTeJIbHO, H KOHCUHBIIi 
A JaHHbIX YcCNOBHU oO%«Kura 
cTaB CTeKJIOBHHOH cpasbt (1). 
MpyroH cTOpOHbI, H3MeHeHHe 
BKOCTH 2XKUAKOW cbaspi 110 
pe ee nHacpilenua AI,O, 
(MAeCT Ha CKOPOCTb COIMKe- 
(«cTAHPHBaHHAY) KPHCTaJ- 
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H mpolecca cnekaHusA 
eoM. Ilostomy B mpoBoju- 
1X Hamu paOorax Oplwio mpe- 
IRMOTpeHO HccJIeAOBaHHe BA3- 
CTH IPH pasHbIxX Temmepaty- 
IX TP€XKOMIOHEHTHBIX [lJIaB- 
Mi, UCMOJIb3yeMbIX B Kaye- 
Be HCXOQHOTO paciiiaBa MIA 
a30BaHHA CTEKJIOBH HOU 
‘3bI, a TaK2Ke H3MeHeHHe UX 
BKOCTH 110 Mepe pacTBope- 
ia Kpuctanuop 2-Al,O, B 
{qKOH dase. 
(MeToquka wu anma- 
my pa Aa ompeyze 
PHHA BASKOCTH CH- Pye. 1. Cxema ycrpolictsa BakyyMHOFO_ BbICOKOTeM- 
Kael. H bl X 9) al Jol Gls nepaTypHoro BUCKO3HMeTpa 

DB B HHTepBase 4 

b0— 2800°. TIpu spiOope merosa H allapaTypb! WIA HCCJIeHOBaHHA BASKO- 
f B YCMOBHAX MOCTABeCHHOH 3a/,auH Mbl BCTPeTHJIMCb C HEKOTOPBIMH 3aTpy A- 
mWuaMH. Ja uccuelOBaHHA BASKOCTH CHJIMKATHBIX PactiJaBoB pH TeMIlepa- 
bax, npeppimaromux 1400°, He mpeAcTaBsANOCb BOSMOAHBIM HCHO bIOBATb 
HaTHHOBLIli BUCKOSUMeTP, MPUMeHAeMBIM AA UCCeOBAHUA BASKOCTH CTCK Ia 
MeHee BbICOKHX Temnepatypax (°,”). , 
Kocsennpili cmoco6 omnpeyesieHHA BASKOCTH MO pacTekaHulo «CHA A4eH» 
JM Ha OrHeynOpHol NojcTaBke, HCNONb3yYeMbIM AA ONpedesenUA BASKOCTH 
IM3KHX 10 cocTaBy cTcKO/ (4), HeIb3H ObWO MpMMeHHTb B AaHHOM HCCJEO- 
Huu, Tak Kak pe3KO OTAMUYAIOLMecaA NO COCTaBy TPCXKCMICHCHTHBIC TlaBHH 
1 BLICOKHX TeMMepaTypaX HHTeHCHBHO .H 110-pasHOMy pearMpoBaJin C OTHE- 
Dpubimu nogcraskamu (v3 Al,O,, MgO u Apyrux oxucsioB). CocTaBbt paciia- 
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BOB Ha FpaHlle C MOACTaBKOM B 9TOM CJlyYae HSMeHAIOTCA, M NOJI) daeMble 2 
paKTepMCTHKH BASKOCTH He MOryT ObITb OTHECeHbI K HCCJe/) EMCMY o0bek1 
CMANKaTHbIe paciaBbl BC/eCTBHe HX BbICOKOM BASKOCTH TPpyAHO ocBooo]H 
or ra30B. Meskue Ny3bIpbKH MeJVJICHHO YAa/AIOTCA HW MOJYYATb KOCBETBJICHHb 
6e3 rasOBbIX Hy3bIpbKOB paciaBbl — Hevlerkan safaua. JnuTelbHasA Boiepx 
H€KOTOPbIX AKTHBHBIX (a CJleqOBaTeIbHO, H HanOosee HHTepeCHbIX) paciaB 
Ip BbICOKHX TeMMepaTypax (1500—1700°) wu nOHMxKeHHOH BxASKOCTH fla) 
B CHellwabHBIX KOPYHAOBLIX THIVIAX MpPMBOLHa K pasbefaHulo NoclezH 
H HeOJHOPOAHOCTH NOJyYeHHOrO B HHX MaTepHavla. , 
Ecan He ocBoO0,uTb pacniaB OT ra30B, TO B 3aBMCHMOCTH OT pa3HOH Hac 


ULCHHOCTH Pa3aMH MOJydalorcaA HEYCTOHYMBbIe H HECpaBHUMBIe Pe3y/IbTaTbl OM] 
jesmenul (°). Ilo n3s102e 


HbIM COOOpaxKeHHAM J 
| onmpeeleHHA BASKOC 
od i siti . TPCXKOMMOHEHTHBIX Mle 
Hei Obl  NpHHAT 

OCHOBY  OOLILEH3BeCTHI 
MeTOJ KOaKCHAJIbHbIX UD 
JIMHUpoB (*), UCMOVJIbE 
BaBLUMHCA NpH Onpeded 
HHH BSA3KOCTH pasHl 
BHOB cTeKJIa (4 
pa3pa6oTaHa H ocBoe 
KOHCTPpyKUHA BakyyME 
TO BbICOKOTeMIMepaTy pE 
TO pOTalHOHHOrO BHC 
3HMeTpa C BaHHOM 


: UMMHApaMH v3 XKaf 
YNOPHbIX MeTaJIJIOB: I 

Nie JIMOeHa WIM BOJIb~paN 
ap pos Jaa HaMeyeHHpix B Mf 
| ae, jenax 1250—2000° a1 


Puc. 2. H3menenve BASKOCTH TpeXKOMNOHEHTHBIX TlaBHeli TepHMeHTOB OKa3aJI 
cucTembl CaO — BaO — SiOz npw u3meHeHHH TeMMepaTypel. YHOOHBIMH BaHHBI HL 
Uudpam kKpupblx cooTBeTCTBY!OT COCTABbl, MpHBe/eHHbIe B NHHApbl 3 MomHOLer 


Tao. | 

BucKO3HMeTp CMOHT 
poBaH Ha JjByX TpyOuaTHIX OXJaxKaeMblX BOOM KpoOHWTelinax J (puc. 
KOTOpbIe  3aKpelieHbI C MOMOLIbIO pe3HHOBbIX MpOKNaqOK B OKO 
BakyyM-KaMepbl. Ha KpOHlwTeliHaX BHHTOBbIMH 3axKHMaMH 2. 3akpé 
JIACTCA WHJIMHApMuecKaA BaHHa 3, KOTOPas ABJAeTCA HM HarpeBaTeJIbHbIM 93d 
MeHTOM lipHOopa. Cpepxy BaHHa MepeKpbiBaeTcs MWaCTHHUATHIM HarpeBaTeseM 
OT nloreph Telia BaHHa 3all\ullaeTcd MHOFOCOMHBIMM 9KpaHamu 5. B Bau 
MOMelaeTCA MOJIMOeCHOBbIH UMIMHAp 6, KOTOpbIi C NOMOLLbIO TpyOuaToro 1 
Jia 29, kosieca 28, nepegqay 23 u 9, 31eKTpoMmoropa //, BpalllaeTca CO cKOpocT) 

oxoo 12 06/mun. 
IIpHBoqHOH MexaHH3M CBxA3aH C WHIMHApOM 6 mpM nomomlM BHHTOB 24, 
M CTaJibHOM mpyxuub 6, KOTOpad 3akpy4uMBaeTCA Ha OMpeseeHHbI yrou 
COOTBETCTBHH C BA3KOCTbIO paciiaBa H MOMeHTOM TpeHHA, MepeaBaembiM Yep 
IWIMHIp 6. Yrou 3akpy4vBaHuA (PuKcupoBalica crpenKoli 10 wa muMGe 
BU3Ya/IbHbIMH HaOJIOJCHHAMM HIM GOTOCbeMKOH Yepes OKHO 2/ B CbeMH 
KoIMake 20 BakyyM-KaMepbil. TemMnepatypa paciaBa 3aMepaviacb 4epe3 1 
pewHee OKHO BakyYM-KaMepbl ONTHYeCKHM MHPOMeTpOM, KOTOpHI HaBOLHT 
HenOcpeCTBeEHHO Ha OOKOBY10 CTeHKY, a C MOMOMIbIO3epKasia 12 Ha HO BaHH 
Bsogp /8 cilyxKaT AJA MpHcOeqMHeHHA TepMOnap MpH HaaqO4UHBIX Ucn 
TaHHAX. JLONOMHUTebHBIMA TOPH3OHTaJIbHbIMH SKpaHaMu (Ha CcXemMe He M0} 
3aHbl) 3alllMlaloTcd OT HarpeBaHUA MpHBOLHOH MeXaHU3M HM YIWIOTHEHHA Baky) 
KaMepbl. UyBcTBUTeIbHOCTh MpuOopa 3aBHCHT OT CONpoTMBNeHuH B WapHt 
nofqmununkax 7, 26, WapwKonofmununku BbiOupaloTcA BEICOKOrO Klacca Tt 
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TH MW peryJ1ApHO MpOMbIBaloTca OeH3HHOM. BaHHa HarpeBaeTcA TOKOM, KO- 
PHIM MOMaeTcA Yepes MpoBola /9 u peryupyerca c NOMOUIbIO TpanccbopmaTo- 
neun ASEA (14 cryneueit) u rpanccbopmaropa TC-3 guia niaBHol AOBOLKY 
ImepaTypbl HarpeBa. 

\Bosqyx orKauuBaeTcs M3 Baky- 
‘KaMepbl Yepes Marpy6ok 17 
DBaKYYMHBIM H uddy3HoOuHEM 
tocamu. Paspexeuue KoHTpo- 4% 
pyeTcaA BakyyMMetpamu BT-2 u 


myl3 


b 14-20-H | 


DUH 


\na ompewetenua Baskocru 9 
| WIMpOKOM iMama3s0He Opl0 
spaOoTaHo ycTpolicTBo co crTy- 
(YaTbIM BKJIOUCHHEM NBYX Mpo- 15 
OUHBIX IIpy2KHH: TOHKOM, Jna- 
tpom 0,25 MMU Oombutero ce- & 
(aa C JluamMetpoM 0,50 wm, 
moualollelica mocie 3akpy4n- 
MA claOoH MpyxXHHbI MpHMep- 
Ha 300°. OG6e npyxnuHbI 
|PeCMIAIOTCA BHHTOM 24 B ny- a 
ITeIOM BalHMKe 29, HecyleM 
iMHp 6 BuCKO3HMeTpa. Bepx- 
H KOHeIL TOHKOM MpyXHHbI 3a- 2 Se 2 
MIICTCH B BaJIMKe Bpalllaio- 12001500 1500 000°C 


0 Aucka 26 BHHTOM 30, aBTO- pyc. 3. BasKocth >%xHAKOM dasbI KOpyHoBOli 
Ipy2kHHbl — B MydTe CBO-  kepamMuKH mpH cogepxanun 20% AleOs. MWnd- 

\HOrO Xoa. paM KPMBbIX COOTBETCTBYIOT COCTABBI, IIpHBeAeHHEIe 

(Bropoi BapvaHT M3MepuTesb- Bee 

10 yCTpOHcTBa BHCKO3HMeTpa 

JIOJIHEH MPHMeHUTeJIbHO K HCMOJIb3OBaHHIO YaCOBbIX TIPy*KWHH, YCTAHOBKa 

/OpbIX Ha NPHBOAHOM Jucke BbINOJIHEHA Tak?Ke MO MNpPpHHUANy CTyYNeHyaTOoro 


houenua. MoMenTb 3akpy4uBanua Mpy2wH, COOTBeTCTBYIOWMe yrviaM 
npoBopauuBaHHudA AuncKka 26 or- 


Ta6auna 1 HOCHTe@JIbHO MOJIMOZeHOBOTO  LIH- 
WHHIpa 6, onpeyeianncb 9KcMe- 


T-pbl cnt KaHHA 


Cocras, Bec. % npH Hacpile- = PHMCHTAJIbHO TapHpOBaHHeM STHX 
T-pbI JIMKBH- HUH 2K UAKO 
rp AYCos, rpaq. asi 20% Npy2KHH NyYTeM focTemeHHOrO 
CaO |BaO |sio, | (15°) ALOw Rak: —-yBeJIMMeHHA Harpy3KH, Mp HJIO- 
= 2KeCHHOH 10 KaCaTeJIbHOH K JHCKY 
23: 
107), 30 | 60 — = 
10] 40/50} 1265 1510 IIpH TapupoBaHuu npy2kux 
10 | 50 | 40 1215 1530 BOCIPOH3BOAHJIHCb YCJIOBHA UX 
10 | 60 | 30 1295 1550 3aKPyYYHBaHHA MpHBOJHBIM Tpo- 
20 | 40 | 40 1305 ty CHKOM BO BpeMA paOoTEI BUHC- 
30 | 30 |} 40 1385 1400 raieene 
40 | 20 | 40 1345 1450 KO3 pa. 
50 | 10 | 40 4390 1400 BaskOCTb pacnwsaBoB 


cuctTeM bi Ca0O—BaO—AI,0,— 


iO2,nomyualwmuxca ONpH cnekKaHHH KOpyHAOBON 
pamuxka. B cocraB KOpyHAOBOH KepaMUKH BBOJMIMCb CHHTeTHYeCKHe 
BHM, B KOTOPbIX Ip cleKaHHH YaCTHUHO PacTBOPAACh KPHCTaJWIM4eCKaA 
a-Al,Os. 

B pesyJIbTaTe uccueloBaHHA , pacTBOpMMOCTH Al,O, B pacmlaBaX CHCTeMBI 
— BaO — SiOz (°°) OpiiH ycTaHOBsIeHbI TeMMepaTyPb!l AHKBUAYCOB MIA 
aBOB C pa3HbIM cofepxKaHHem AI,Os. Temnepatypa JIMKBUAS Ca KK KON 
I, COCTOAMLeH H3 TpeXKOMNOHeEHTHOrO IWIaBHA u 20 % (mo Becy) Al,Q, sB- 
acb TeMilepaTypoH cimeKaHHA COOTBeTCTBYIONeH CepHH o6pa3iloB Kepa- 
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CocraB HCHO/Ib30BaHHBIX MlaBHel, TeMMepaTyPbl HX JIMKBHAYCOB Hh TeM 
paTypbl CleKaHuA KepaMUKH MIpH HaCplmlleHHH 2KHKOM (baspr 20% Al,O; npr 
JIeHbI B TaOJ. 

ConocraBilad pe3yJIbTaTbI ONpeseyieHHA BASKOCTH HCXOMHbIX TPCXKOM 
HeHTHBIX pacniaBoB (puc. 2) uM MOulyYaIOIMXcA Ha MX OCHOBE 2KUIKHX ¢ 

HacpileHHpIxX Al,O, 1 
15-40-H BbIOpaHHbIX TeMNepaTy] 
cmekaHua (puc. 3 4H 
— MOXKHO CielaTb CueAYytOoL 
fe 3aKJIOUeCHHA. 

TpeXKOMMOHEHTHBIe IM 
HH cucTempr CaO — Bal 
SiOz, HcCMOb3CBaHHble } 
cleKkaHHA KOPyHAOBOH Ke 
Oe MHKH, MMeIOT IPH Temne 
20 / . TYPaX, MPeBHIMIAIOWUX 1 
| nepatypy JIMKBHAyca, Bec! 
HM3KYIO BA3KOCTb, OTJIP 

15 a ; = 4 4 IOULYIOCH Ha H€CKOJIbKO 
SS G-LUH PAKOB OT BASKOCTH IC 
ate ; BOIMMATOBbIX %KHAKUX | 
o I cies eae | TexHuyeckoro papopa 
a MpHOsIMxKaIOllyIocA K E 
KOCTH HeKOTOPbIX pach 
BOB CHcTeMbI CaO—AI,C 
zi La aaa? ie ace SiO. npu 1600° (2°). 
| KUIKNe ()asbI C BBICO! 
cofepxkanuem Al,O, Tal 
” 0 1300 i ‘100 0 70% OTNMYAIOTCA HUSKOH Bx 
CTbIO B Mpesestax 10 m 


Puc. 4. Baskocrb xKugKuXx (a3 KOopyHMoBO KepaMuKHCc HMXKEe TeMMepaTyPbl JIMk 
Pa3HbIM cofepxaHHem Al2O3. B wiudbpax KpHBbIX BTO- lyca m0 Mepe Bbijese 
pax Wudpa moka3spiBaer cogeprKanuve AlsOs3 HOBOT KpuctasJH4ec 


(ba3bl BASKOCTb 93THX | 
I11aBOB pe3KO NoBpillaetcs. C TOUKH 3peHHA KHHETHKM CNekaHHA KOpyHAC 
KepaMUKH HCMOs b3OBaHHe B KaveCTBe KUAKOH Pa3bl pacniaBoB cucTempl CaC 
BaO —AI1,0,—SiOz o6ecneynBaer BbICOKHe CKOpOCTH YMOTHEHHA cre} 
MOH CHCTeMbI HM CMGcO6cTByeT BBIeIeHHIO MPH COOTBeETCTBYIOMNIUX Tef 
AMHAMHYeCKHX YCJIOBMAX HOBbIX TOHKOJH@NEPCHbIX KPHCTaJJIMYeCKUX 
MOBbIWMAIOULAX MPOUHOCTE Cekulelica KePpaMUKUH. 
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MockoscKuli XMMUKO-TeXHOJOrMueCKUIt MHCTUTYT Tlocrynus0 
um. JI. U. Mengeseesa 20 VII 4195 
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JLokuaner Akayemunu nayr CCCP 
1960. Tom 130, Ne 1 


TPEOJOH $1 


WM. A. BOJIKOB 


XBAJIBIHCKHE OTJIOKEHHA 3AMAHbIX KAPAKYMOB 


(ITpedcmaeaexno axademuxom JI. B. Haauekunom 20 VII 1959) 


Cpe ucculeqopatesiel HET €(HHOrO MHEHHA O CTPOCHHH XBaJIbIHCKUX OTVIO- 
enw B SanaqHpix Kapakymax. HauOoulee mmpoKo pacnpocrpaneHbl B3rJAbI 
,. B. ®egoposa (*). On monaraer, uro B 3anagHo yactH HusMeHHEIX Kapaxy- 
OB XBaJIbIHCKHe€ MOpPCKHe OCaKM JieKAT HENOCpeACTBEHHO Ha BepXaX Kapa- 
VMCKOM CBHTbI, HMeIOULMX, Kak HSBeCTHO, Xa3apcKuli Bospacr. WUnol ssriay 
Meet JI. A. Hepecckaa (7), KOTOpad cpeqH HMXKHEXBAJIbIHCKHX OTOXKeHUIi 
a3 IMUaeT, KPpOMe MOPCKHX, JeJIbTOBbIe HM peyHbIe *alluu u cuuTaeT, uTO IIpa- 
iMy-Jlapba NpekpaTHuia cBOe CYUeCTBOBaHve TOJIbKO BO BTOpPOH NOJOBHHe 
W2KHEXBaJIbIHCKOrO BpeMeHH. K aHaJOrHuHbIM BHIBOLaM MIpHlledl MH aBTOp Ha- 
POALMeM CTaTbu, padotas B IIpuOanxaHckom pahone Sanaquol Typkmeuun (°*). 
Ha ocHopaHHH cOOpaHHOorO B mocwieqHee BpeMaA cOTpyAHHKamMu Kapaxkym- 
KOH akcnequunn Jla6oparopun aspomeroyzog AH CCCP (B. I. Mupommuyen- 
p, JI. HW. BepeskunoH u apropom ctaTbu) HOBOro (bakTHYecKOrO MaTepmMasa 
PpOeHHe XBaJIbIHCKUX OTJIOXKeHHH B 3anaHEIxX KapakyMax pucyeTcaA B cledytw- 
qeM Bue (puc. 1). 

BepXxuad YacTb aJJIIOBMaJIbHO-JeJIBTOBOH KapaKYMCKOH CBHTbI MpeAcTaBJieHa 
lOpoOlmO BbIepKHBAIOULUMUCA NO MpOCTHpaHHIO HM 3HAUHTebHbIMM TO MOILLHO- 
rH (20 1O—15 M) nOTHBIMH CBeTJIbIMH pO3OBaTO-CepbIMH PIMHaMM C NOJYHHEH- 
BIMH IpOCOHKaMU CepbIX TOHKO3CPHHCTbIX XOPCMWIO COPTHPOBaHHbIX MeCKOB 
mepputTos. VHorfia rivHbl HMEIOT MWIHTYaTyIO OTAesbHOcTb. Ha mocKocrax 
WICIbHOCTH HaOOJaloTCA 3HakM psxOu, KOMbUa JluseraHra, pexe— orme- 
ATKM JIMCTbeB KaMbillia. Ha cKsionax QouHHE! Y300A TIMHbI COpasyloT BepTH- 
JibHbie COppiBbl. MakcvMaJibHbie OTMETKH NOBepXHOCTH TiMH B WesOmM nocTe- 
“HHO CHMKAIOTCA Ha 3aliay oT 20—25 M B palione KON. Toromak 10 0 MB cpex- 
eH uactH BanxaucKoro KopHsopa. 
Kpopas rivH mOBceMecTHO MHTeHCHBHO pasMbira. Mectamu HaOuiloflalorcs 
DmMpHble norpeOenHbIe pyca TiyOMHO AO AeCATH M WMPHHOH B AecaTKH, 
| mHOrfa M COTHH MeTpoB. OTHOCHTeIbHaA TlyOuHa M HHTCHCHBHOCTb pasMbIBa 
locreneHHO YMeHbiliaeTcA Mp ABH2KCHHH C BOCTOKA Ha sala. 
Ha pa3mpiroli KpoBsie rin 3aJleraloT KCCOCOUCTEIe NecTpble MO cocTaBy 
RUHBIC OTOKeHUA, COMep2xKallve pakoBuHbl Unio sp. u Corbicula {luminalis 
full. (4). Mpeo61anaior cepbie CHJIbHO CJIOQUCTHIE NeCKH C TOHKHMH IpOCJOH- 
AMM aJIeBpHTa HM CyPIMHKa, KOCbIMM MIpOCOMKaMH HM JIMH3aMH TIMHMCTIX Ka- 
WVHOB WH cyia6O OKaTaHHbIX Pripl6 rinupl. Kpome cepbix, BCTpeyaloTca NpOcsJo“- 
HKEJITHIX MECKOB, YaCTh KOTOPHIX c1a6O0 cMOMUCTA. OTH NeCKM HakONHJIHCh, 
PPOATHO, 3a CUeT TepeMbIBa J peBHHMH NOTOKAMM MECTHBIX SOJOBBIX OTIORKe- 
iwi. B pepXax TOJMM peYHbIX OTOXKEHHM KOMMYCCTBO MPOCMOCK 2XeJITBIX Me- 
KOB YBCJIMUMBaeTCH, a C TIMHMCTBIMM KaTyHaMM yMeHbUUaeTCA, CaM KaTyHbI 
(anHopstcs Mebue. B norpeOeHHEIX pyCciaxX Cpefv NeCKOB HHOra BCTperalorcs 
POCHOM CepbIX MIMTYATHIX TMH TONMMHOH LO 1,5 M. MotHoctTbh peuHbIx OTJIO- 
teHuli H3MeHUMBa 3a CYeT HEpOBHOCTel MOOLIBHI. 3a mpesetamu norpeOeHHblx 
yceul OHa He mpepocxogquT 5—10 M HM MocTeneHHO yMeHbUlaeTcaA B 3analHOM 
anpaBsienuu. Ormerum, To B IIpuOaxancKOM paHOHe paKOBHHbl Corbicula 
uminalis Mull. po MHorux MecTaX HaljJieHbl COBM€CTHO C MOPCKOH XBaJIblH- 
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ckOli (bayHOlt B NecKaX C IIMHHCTBIMH KaTYHaMH, 3aJleraioulMX B OCHOBaHk 
XBaJIbIHCKUX MOpCKUX OTNOxKeHHH. B Apyrux palionax IIpnkacnMicKOn H 
MeHHOCTH (HalpHMep, 3anaqHee JembTb! BomrH H B HM>KHEM Tloponxee) OF 
Takoke BCTPe4eHbI B OCHOBAHHH XBaJIbIHCKHX MOPCKHX OTJIOXKEHHH. | 

Peunpie OTIOXKeHUA NMepeKpbIBaeT TOHKHM H3MeHYUMBHIN MO COcTaBy HM MOULIH 
CTH, HO XOpOlIO BbifepxuBaIOUlMiicA 0 NpoctupaHhio TopusonT. Boicoru 
eTO MOJIOXKeHHe Ha HEOOMbIUNX PaCCTOAHHAX M€HACTCA BeCbMa CJIa6O, a B Levc 
MOCTeMeHHO CHMKaeTCA Ha 3anal. Dror ropusoHT uMeeT MouLHOcTb 0,2—] 
WH MpeycraBieH KpacHoBaTo-6ypoH naHTYaTOH TMHOH, KeTbIM XOpOu 
COPTHPOBaHHbIM aJIeBPUTOI 
pexke %KeJITHIMH HH CepbIN 
CJIOLHCTBIMH TecKaMH C TIME! 
HbIMH KaTyHaMH. BP 
HaX HM aweBpuTaX XOpOl 
BbIpawkeHa MeJIKad CTpyHuare 
CJIOMCTOCTb =63HaKOB-— AO 
O6suK ocaqkKa H XapakrTe 
CJIOHCTOCTH YKa3bIBaloT  ¥ 
copmMupoBaHHe ero B eJIbT 
BbIX YCJIOBHAX. 

TlocrosHcTBo BbICOTHOI 
TOJORKeHHA TOPH3OHTa UH él 
Malai MOULHOCTb CBHeTed. 
Puc. 1. Cxema CTpOeHHH XBaJIbIHCKMX OTOKeHHH B  CTBYIOT OO OTCYTCTBHH CKOVJI 


Samaqunix KapakymMax. J/— riMHbl KapakyMCKolt KO-HHOY Ab 3HAUHTeEbHOTO pa 
CBUTbI, 2— mecKkH c MpecHoBogzHou (n) cbayHon, 3 — 


JlebTOBbIe TVIMHbI, cymecnw uw nmecku, 4— nmeckw c MbIBa MH NepepbiBa B OCaKOH, 
MopcKoli (m) dayHoli, 5— s0N0BbIe NecKH KOMJI€HHH MOce (COpMupoB 


HHA TOL peuHbIX OcalKO 
Hakonsienve 9TOrO CJIOA SHAMeCHYET JIMIUb OvICTpylo CMeHY YCJIOBHH ceMMel 
TalMW BHYTPH OAHOrO 9TaNMa OCaKOHaKOMJIeHHA, a He Ha¥aslO HOBOTO CaM 
CTOATeJIbHOrO 93Tana. 

Bpilue peyvHbixX H JeJIbTOBBIX OTJIOXKEHHH 3aJlerarOT MOPCKHe XBaJIbIHCKHE OCA, 
KH c (ayHou Didacna sp., Dreissensia sp., Theodoxus sp. (nocseqHue oco6el 
HO MHOPOUHCJIeHHbI). CocTaB MOpCKHX OcaKOB HemocTonHeH. I]peo6nanax 
MEJIKO3CPHHCTbIe XKEJITHIC HIM 2KeJITOBAaTO-cepble CJHOMMCTbHIe MeckH. OxN OOH: 
*KalOTCA B CKMOHAX JONMHbI Y3608 HM Ha WHE MHOrHX ecbsIAWMOHHbIX MOHMKEHE 
cpeAn 9010BbIX mecKoB. HepegKo HaOuoqaeTcA KOCad WIM TOPH3OHTabHeE 
cmoucTocTh. B meckaX paCceAHbl OJMHOUHBIe MesIKve TalbKH WM TVIMHAHBIC Ki 
TYHbI, KOTOPbie B HHXKHEH YaCTH FOPH3OHTa OOpasyIOT MaJIOMOLLHbIe MpOcOHKi 
Baus yctynos Say36olickoro TpeTuuHoro niaTO (pation Kon. Bypryu u Tor 
Jak) MeCKH CTaHOBATCH Oosee rTpyOO3epHHCTHIMH HM BCe Yallle CMeHALOTCA KOC 
CJIOMCTHIMH MpHOpexXHbIMH TaJiedHHKaMH. CKObKO-HHOYb 3HAYHTeIbHOrO pa 
MbIBa PC4HbIX HW Je/bTOBLIX OTJIOMKeCHHH B OCHOBAHHH MOPCKHX XBAaJIbIHCKE 
ocaqKOB He HaO.lIogaetcas. IlourH moBceMecTHO BePXHAA YaCTb XBaVJIBIHCKE 
MOPCKHX OTJO*KeHHH NepepesHa. BocrouHylo rpaHHily pacipocTpaHeHHua XB. 
JIbBIHCKMX MOPCKHX OcaqKkoB B Hu3MeHHbIxX KapakyMaX HeJIb3s CUNTaTb TBep] 
yCTaHOBJIeCHHOH, HO BO BCAKOM CJly4¥ae OHA MpOXOAUT BOCTOUHee MHHH Kpisph 
Apsat —r. Mman-Kyup. 

HMurencuBubili paSMbIB KPOBJIM PIMH KapaKYMCKOli CBHTHI 3HaMeHyeT Hatad 
MOcMeqHerO 3HAYHTebHOrO 9Talla OCalKOHakONJeHHA B SanayHpix Kapax 
MaX. OTOT pasMbIB NPOMCXOJM B YCOBHAX HU3KOFO NOOKeHNA ypoBHA Ka 
MMA WM Obl CBA3AH C Pe3KHM YBeJIMYCHHEM MHOFOBOLHOCTH BnaaBillel B Hel 
IIpa-Amy-Jlapbu. Tosxe Hayaiocb nocrenenHoe noppilenne ypopua Kacnt 
M TpaHcrpeccHA MOps Ha COceHHe HM3MeHHbIe paBHuHbl. B IIpu6anxancxe 
palione, Sanaqnpix Kapakymax 4 pyrax paliouax Ipukacnua napamy c mp 
CHOBOJHBIMM pakOBHHaMu Unio sp. pacceausca mMommocKk Corbicula fluminal 
Mull. Ou xu, nO Bceli BepOATHOCTH, He TOJIbKO B pekaX, HO H B IIpHJeJIBTOBB 
ONpeCHEHHBIX y¥acTKaxX MOpA. 
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B HanOoviee NOHMWKEHHDIX YacTAX paBHUH, OKpyxKaromux Kacnuii (Hanpu- 
, B [Ipu6anxaHckom paiione), yxke B caMoM Ha4ase TpaHcrpeccHu peuHpie 
OBHA OCaNKOHAKONJeHHA ObICTpO CMCHHJIHCb MOPCKHMH, OSTOMY 3Jecb He 
ONHOCb 3HAUHMTEJIbHOrO MO MOULHOCTH CJIOA PeUHbIX OTJOKeHHH. B Gosee 
BBbILCHHbIX H YaJICHHbIX OT MOpA SanafHpix KapakyMax B 9TO BpeMa mpo- 
Kas HakalWIMBaTbCA peuHble Ocak. DopMupoBanue UX MpOHCXOAHAO B 
OBUAX MOCTeNeCHHO NOBbIWaiolleroca Oasuca S3PO3MH HM HHTeCHCMBHOTO G6OKO- 
fo OlyxaHuA noToKoB. Mope ciofa NpOHUKIO JIMIIb B MaKCHMaJIbHBIe cTa- 
TpaHcrpeccHH, KOra NPHTOK aMyJapbuucKux Bon B Kacnuit, no Bceli Be- 
THOCTH, ye CTaJI NOCTeMeHHO YMeHbIATLCA (Ha STO yKa3bIBaeT OTMe¥aeMaad 
OrHMH aBTOPaMM MOBCeMecTHaA CMeHa CJ1a6O COMOHOBAaTOBOJHBIX BHOB 
JNOCKOB OOIee COJOHOBOZHBIMH BBepX NO paspe3sy XBaJIbINCKHX MOPCKHX 
BKOB). 

Ha paBuunax C BeCbMa CJlaObIMH yKJIOHAMM NOBepXHOCTH H HeOObIIHM 
230M pycel, KaKHMM ABJIANMCb Sanajupe KapakyMbl, NOBbIeHHe ypOBHA 
A BbI3bIBaIO ObiIcTpOe NMepemelleHHe OeperoBol siMHUuH. BceneacTBue 9TOroO 
Ha Pe4HbIX YCJOBHH Je/IbTOBbIMH, a e/IbTOBLIX — MOPCKHMM MpoucxOfuJa 
KxKe ObICTPO HM CONPOBO*RAalacb POPMUPOBaHHeM JIMIIb HeE3HAYMTeEMbHOFO M0 
KIKHOCTH TOPH3OHTa JebTOBEIX OcaqKoB. IlocueqHu HapatimBasica mocrenen- 
/C 3anafa Ha BOCTOK, N10 Mepe NepesBuxKeHUuA GeperoBol AMHMM TpaHcrpec- 
oS Mops. OH MMeeT, TAKUM OOpasOM, B KaxOi TOUKe pasHbilt abco- 
THI BOSpacr. 
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PHTOpHH sanayubIxX KapakyMogp yxKe Npekpatuvicd. B Mmope otviaramucb 
AAKH C COJIOHOBATOBOAHOH ayHOH, a Ha OCBOOOKTAaBWINXCA OT BOJbI paBHH- 


i MaKCHMYM TpaHCcrpeccHy H B MepHoy ee cnaya pewHou croK B Kacnuit va 


IUHpOKOe pa3sBHTHeE NMOJyYaJIH ZOJIOBbIe NpOLecchl. 

Mtak, xXBaJibiHCKHe OTJOMKeHMA B SanafHpixX KapakyMax nodpa3semsaorca 
peuHble, 3aJierarouve C pe3KHM Pa3MbIBOM Ha KapaKYMCKOM CBHTe, MH MOp- 
He, 3aJleralollWue Ha PeUHbIX Oe3 3HAYHTEJIbHOrO pa3MbIBa HM OTJeJIeHHbIe OT 
PI€QHUX JIMUIb TOHKUM FOPH3OHTOM JeIbTOBbIX OcatKOB. PeuHble H MepeKphI- 
OULMe HX MOPCKHE OTJIOXKeHHA HaKalVIMBaJIMCb HeMpepbIBHO. OuM OTJeVJIeHbI 
r OT Apyra JHWb PallualbHOH TpaHHWeH, KOTOPy!O HeJIb3A CUMTATb Hada- 
CaMOCTOATeJbHOrO 3TaNa OCaKOHaKOMIeHHA, Kak 9TO MealkoT MHOrHe 
roppi. JlelcTBuTeJIbHbIM BO3paCTHbIM pyOexKOM, OTJeJAIOULMM XBaJIbIHCKHe 
OXKeHHA OT OOee APeCBHUX, ABJIACTCA Pa3MbIB B OCHOBAaHHM PeUHbIX OCal- 


D 


| Pegupie OTO%KeHUA XBaJIbIHCKOrO BpeMeHH AOJKHDI ObITb WMpOKO pacripo- 
DaHCHLI HW B OOsee BOCTOUHBIX paOHaX HH3MeHHbIX KapakyMOB, M0 KOTOpPBIM 
DaHHHe CTaMMH Tpancrpeccuu nmpoxoguin pycia Apepueli Amy-Jlappu. Bos- 
PKHO, UTO STHMH OTJIOKECHHAMM ABJAIOTCA CJIOAMCTbIC M€CKM C PIMHAHbIMY 
WyHaMM HW MeJIKOH TrabKOH, OOHaxKarolliMecA Ha AHE MHOPUX Tec AWHOHHBIX 
HIKeHHH Cpe ZOJOBbIX OCaJKOB. 


| 


Jla6opaTopua aspomeToOB Tlocrynusio 
Akayemuu Hayk CCCP 14 VIT 1959 


UMTUPOBAHHAA JIATEPATYPA 
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TEOJIOH 


K. A. KYK-NOYUEKYTOB u B. M. MACJIOB 


rPA®UMTOBASA MPOBJIEMATHKA H3 BOTOFOJIbCKOFO FOJIbILA 
(BOCTOUHbIM CASH) 


(I[pedcmaeaexo axademukom H. C. IMamexum 5 VII 1958) 


BororombeKn mesOuHOl MaccuB, pacmouoxeHHbIi B Bocrounom Casi 
MMeeT CuIORKHOe cFpOeHHe. Cpe@u NOpoA, Ciararoulux ero, HaHOOJIbiliee pask 
THe HMEeIOT IlesOUHbIe H HecbesIMHOBbIC NHPOKCeHOBbIe€ CHeHHTH!. HecKOJIbKO 1 
Hee pacmpocrpaHeHbI JieHKOKpaTOBble HW MeJiaHOKpaTOBble CHeHHTHI. Kpome TOI 
B CTPpOCHHH MaccHBa MIpHHHMaloT yUacTHe TpaHuThl, AMOPUTHI, WleMOUHbIe I 
POKCe€HHTHI, HHOJIHTbI, CKapHbl HW ApyrMe OOpasopanua. 

Bospact BororombeKoh WHTpy3sHu ONpeemeTCA KaK HMXKHE- WIM cpeyi 
JIEBOHCKHH. 

Meramopcuyeckhe NOpOsb, BMeliajoliMe MaccuB, NpeAcTaBJieHb! Mpevs 
IL€CTBEHHO KPHCTAaJJIMYeCKHMH H3BeECTHAKAMH, OTHeCeHHbIMU C. B. Odpyuesi 
K cpeflHemMy oTJe7y mpoTteposos (cBuTa B.), a TakxKe pa3JIMUHbIMH CJlaHlaMy 
rHelicamu. B npefetax BororombeKoro MaccuBa BCTpedaeTcA OOJbIIOe KOJI! 
CTBO KCCHOJIHTOB H3BeCTHAKOB, KBapWHTOB HM Jpyrux MeTaMopduyeckux Mopt 

C BororouibckuM UleJIOUHbIM MaCCHBOM CBxH3aHO KpyMHOe MecTOpOxjer 
BbICOKOKavecTBeHHOTO paduta, OularojapaA YweMy MaccHB B HacTOslllee Bpe 
WOcTaTOUHO JeTaJIbHO H38y4eH. 

Tpacdut scrpeyaetca Ha Bororovsie mourn Bo Bcex Noposax. OHakO OCHOBE 
Macca KPYMHbIX rpadHTOBbIX Tel COCcpeqOTOUeHA B CeBePHOM uacTH MacCCHBéE 
MpOcTpaHcTBeHHO CBx3aHa C JI€CHKOKPaTOBbIMH HeceJIMHOBbIMH CHeHHTAal 
a TakxKe C ULeJIOUHbIMM HM He*eJIMHOBbIMH NHPOKCeHOBbIMM CHeHHTaMH. Orze. 
Hble KPYUHble Tela Tpadbuta 3aJieraloT B H3BeCTHAKAX WIM B KOHTAKTHBIX 30E 
U3BECTHAKOB. 

Tpabut win pacibiwieH B Nopose, uM MpekcTaBseH MeKHMH rHe3yal 
OKPYIJIbIMM H JIMH300OpasHbIMH TeJaMH pasJIMYHbIX pasMepoB. HanOonee xpi 
Hble 3aslexKU TpadutTa (WITOKM) HMeIOT SJIMNCOMJaIbHYy!O MM Tpy6o oKpyra 
cbopmy, Aocturasa pasMepos 40 50 X 35 M B ceyeHuH. 

Jla6yHoBpmM (7) Obiwin BbIeeHbI Ha MecTOpOxKeHuN cueAyIOn 
pa3sHOBHHOcTH rpaduta: |) MaccwBHbIi MIOTHO-KpucTatiMueckui, 2) Ape 
BHAHBIH, 3) KanwieBUAHbI (COMaTOHJHbI) HM KOHLeHTPHYeCKU-CKOpsynoBatt 
4) uenryHuarpil. 

HanOovylee WupoKO pacnpocTpaHeHHbIM ABIIAeTCH MIOTHOKpucTamIMuect 
rpaput. J{pesopuyupiii rpaduT Bcrpeyaercs perme uM XapakTepu3yetca sy 
BbIPaxXCHHbIM BOJIOKHUCTHIM CTpOCHHeEM, KOTOPOe, KaK MpesMouaraer Gob 
CTBO MCCNleNOBaTeeH, OOA3AHO CBOUM NpOHCXOXeHveM JMHaMOMeTaMop(pus) 
ComaTougHblit M KOHICHTpHYecKH-CKOpsyNOBaTHIi rpaduT OOEMHO BcTpeyae 
B IWIOTHOKPHCTaIMYeCcKOM TpaduTe B HeOObIIMX KOMMYecTBaX. ComarTor 
MHOra HMeIOT pasHOoOpasHble UpHuyAiMBblIe P@opmpl. [Iponcxomyenue ux 
HacTOAMeroO Bp€MeHH HeocTaTouHO acHo. Yemryuatpit rpadur o6pmHO 06 
3yeT TOHKHe NpOKUIKM B MJIOTHOKpuCTasM4YecKOM rpadure. 

Tenesuc OororombeKoro rpadura oOcyxacA B TeueHHe MHOrHX ser. On 
KO, HECMOTPA Ha 3TO, MpoOsemMy ero MpOucxOKJeHUA HEMb3A CUUTAaTh NO 
CTbIO paspelleHHOH. Ecum OOuIbIMHCTBO UCCeAOBaTeeH CXOMUTCA Ha TOM, 
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Puce. 1. Ceuenua uepes npo6emaTuKu B 
made. (4x ).4epHoe—rpadut; cepoe— 
TeMHbI€ MHUHepabl; Oeloe — cBerspie 
MHHepaJIbl, 3aMOJIHAIOWMe T1aBHbIM 06- 


pa3om momoctH Tpy6ox. Hukonn ||; 
ad — Mpoombubie, 6— momepeunble  ce- 
4eHHA 


JIAH, 7. 130, Ne 1, AyK-Touexytop nu Macuios 
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OMHHKOM yIvlepOla ABJIAJIMCbh H8BECTHAKH, TO OTHOCHTE/IbHO yCAOBUli OGpa- 
aHHA H BpeMeHH BbIeeHuA rpapuTa MHEHHA pacxossATcs. 
Tak, mo Myenmio Bb. M. Kynnercxoro (?), Kpome OpraHWy¥ecKHX OCTAaTKOB 
eCTHAKOB, B OOpasoBaHHU rpaduta npuHuMana yuactue uw Ta yrulekucsoTa, 
Opad OcBOOOxK Malach MpH Nuccoumarun CaCO, us OKpyxKalouyux HsBecTHA- 
, Mpollecc BOSHHKHOBeHNA rpaduta lied, BepoATHO, MpH MOcpeycrBe yruie- 
OpOAOB, NOCTeAHHe MOPIH OCBOOOKMaTh yruiepOd MpH BsaHMOselcTBHH Ha- 
WeHHOH ra3aMM MarMbl C BBIeABUlelics U3 H3BeECTHAKOB yrysieKucsoron. 
M. Kynaerekui nonaraer, uro np 3acTEIBaHHM MarMbl PacTBOpeHHble B Hei 
bl CHOCOOCTBOBAIH PaclibiIeHHIO YacTH rpacbuTa no Beeli Macce nopogEr, 
OpasOBaHveM OCOGeHHO KPYNABIX JIMH300Opa3HbIX Bblenenuii rpaduta B 
TaX CKOMIC€HAA ras0B HU O13 BKJIIOURHHH 3aXBaUeCHHbIX MarMOl OOJIOMKOB 
OBbIX MOpog. 
H. A. @aopexcos u B. C. Co6ones Takxe BUAT UCTOUHHK yruepojla B yruie- 
OTe, KOTOPad OCBOOO*KAalacb MPH acCHMMJIAWMH MarMOi M3BeCTHAKOB, 
akxwKe B pesyJibTaTe BOSAeHCTBHA Ha HUX MOCTMarMaTH¥eCKHX pacTBOpOB. 
)aSOBaHHe Tpacuta, MO UX MHEHHIO, Mpoucxo_uso 3a cueT pasoxenna CO 
peakuuu Byfyapa, mpu o6a3aTebHOM mpucyTcTBHM OuTyMoB. OTiox%KeHHe 
uta Havasiocb elle B MarMaTHyecky!0 CTaquio, HO OCHOBHad Macca rpatbuta 
ia OTJO*KeHA MOCTMarMaTHYecKHMH THApOTepMaJIbHbIMH pacTBOpaMmu. Orvio- 
(ue TpauTa COMmpoBoOxasOCb HHTCEHCHBHbIM 3aMelILeHHeM H3BeECTHAKOB, CHe- 
OB HW Apyrux nopor. 
B. Il. Cononenxo cuntaer, uro sielikOKpaToBble HetpeJIMHOBbIe CHEHHTbI BOS- 
JH B pesyJilbTaTe CHCHUTH3allMH MeTaMOpduyecKHX MOpPOA WeJIOUHbIMH PHJ- 
epMaJIbHbIMH pacTBOpaMH. Pearupys C OHTYMMHOSHBIMM H3BeECTHAKAMH, pac- 
DbI OOorallaucb yIviepOOM 3a CueT pa3zIOKeHHA yrueBogopojosn. IIpore- 
IMM Ke MapasWwiebHO Npollecc CHeHHTH3aNMH H3BeECTHAKOB CO3aBall GuJla- 
DMATHbIe YCJIOBHA IX KOHWeHTpaluu yruepogqa. HM B. II. Cononenxo 
XOMMT K 3aKJIOUCHHIO, TO THApPOTepMaJIbHbIM MO XapakTepy OTJO#KeHHA 
PUT ABMAeTCA OpraHH4ecKUM MO CBOeMy MpPOMCXO*KeHHI0. 
Tak KaK Bompoc 0 reHesuce GoTOrOMbCKOTO TpacduTa ABJAeTCH JO HacToOs- 
O BpeMeHH JMCKYCCHOHHBIM, MbI CUHTaeM HeOe3bIHTepeCHbIM MIPHBeCTH OTIH- 
fe BCTpe4eHHOH Ha MecTOpOxKAeHHH OHHM u3 apropos (K. A. Ky -Tloue- 
OBbIM) pH u3syyeHuH BororompeKoro MaccuBa B 1957 r. H He ynOMAHYTON 
adoTaxX Mpefbilyulux uccieqoBaTeseli TpyOuaToH pa3sHOBuAHOCTH rpaduta. 
JmMcbIBaeMbIe OOpasoBaHuA B rpadure OblM BCTPeveHbI B CTBOWAaX MITOMb- 
\e 6 B Bue “ITyda pa3smMepom 15 x 10 cm. Ulronbua mpouteHa B meHKOKpa- 
IX HedesIMHOBLIX CHCHHTAX HW BCKPbIBaeT KpyMHy!O 3ae%*Kb rpaduta. I]poo- 
aTHKa MIpefcTaB/AeT COOOi PpynMbl NapadJebHbIX TpyOOK, KOTOPbIe HMeIOT 
rpesuuii mpocser oT | no 2 MM, AuMHy 20 20 MM uw TOJMIMHY cTeHOK oT 0,1 
0,3 mM. CreHkH CJIOX%KeHbI HCKJIOUMTeJIbHO TpaHTOBbIM MaTepHaJiOM. 
JeHTpaJibHaad YacTb TpyOOK BHIMOJHeHa KaJIbIMTOM, MHpOKC€HOM, MMKpo- 
HOM HW HecbemHoM. Mnorga B pacnosioxKeHHH MHHepasOB HaOuO,aeTcA 30- 
>HOCTh (OT Kpad TpyOOK K IeHTpy): KaJIbIMT, MHpOKCeH, MMKPOKJIMH U 
muH. M3 aroro psa MOryT BbINasaTb Te WIM HHbIe COCTAaBMAIONLMe H HeKO- 
1@ TpyOKH BbINOJHEHbI MOHOMHHepa/IbHbIMM arperaTaMM MMpOKCeHa WJ 
THBIMH 3epHaMH MuKpOKJHHa. Tpanultbl 3epeH MUKPOKJMHa CTporo Orpa- 
-HbI CTCHKAMH TpacpHTOBbIX TpPyOOK. SepHa MHpoKceHa TakxKe HapactTalor 
sHYTPCHHUX MOBepXHOCTAX TpyOOK. IIpoMexyTKH Mex]ly TpyOkaMH mpez- 
JIGHbI TOHKO3EPHHCTHIM PpapuTH3HpOBaHHbIM MaTepHaJIOM, COCTOALLMM KpO- 
‘padutTa M43 MepeuyHcJieHHbIxX BbIILe MHMHepaioB. 
‘paduToBble CTeHKH TpyOOK B MOMepeyHOM ceYeHHH B BUe OBala WIM He- 
SMJIbHO CIVIOUeHHOM MeTM B MpOXOMALeM cBeTe HenpospayHble M OOHapy- 
aIOT Ha BHEeIIHeli MOBePXHOCTH OTCJIaMBaIOulMecA IJaCTHHKU (puc. 1). 
la 3aMeTHa CJIOMCTOCTh CaMOl CTeHKH TPyOKH. TpyOkKH MecTaMH HCIIbITHI- 
> MepHomMueckne CxKATUA; TOMCTEIe TPYOKM AMXOTOMMYCCKH AeJATCA MOM 
BIM YIVIOM, UIpH 9TOM OTBETBMBIUHECA TPpYOKH MeHbIlero AMaMeTpa OCTAIOTCA 
JWI@bHBIMH Apyr Apyry. MoxHo mpeAnouaratb CYyileCTBOBaHHe MOPHCTHIX 
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MOMepeYHBIX TeperOpOsOK, AOBObHO peMKUX WH pasHOH cTeMeHH COXpa 
CTH. y 
Pacnooxenve mpoOeMaTHueckux TpyOOK B OOpasile rpynmoBoe, pA 370 
rpyinbt TpyOok O2HOrO HampaBseHNA CMeHAIOTCA coceqHeH rpymnou Tpy6o 
uHOoro HanpaBJeHua. Jima TpyOoK O1M3Ka B OAHOM rpymiie, HO CHJIbHO 

HAeCTCA B pasHbIX Tpynmax. | 

Ecau npesno0xKutb, YTO OOpas0BaHHe COXHEIX (opm TpyOuaToro rpahut 
BbI3BaHO 3aMelleHHeM paPHuTOM CHeHHTOB, TO B Npefesax rpaduToBix TpyOo} 
TOJLHHA KOTOPbIX He IipeBbiliaeT 2 MM, COXPAHMJIMCb Ob! PeIMKTbI 3aMeleHHB 
MuHepaiop. OHakO NOAOOHbIC ABJICHHA HaOJOLaIUCb HaAMH TOJIbKO TO OTH 
IeHHIO K KaJIbILHTY, B TO BpeMA KaK POPpMa KPYMHbIX 3epeH MUKPOKJIMHA, TH 
poKcena u HecbeIHHa WesIMKOM ONpexenneTCA BHYTPeHHeH NONOCTbIO rpadPuTOBBI 
TpyOok. Dro nosBoseT B WaHHOM CJIyuae CKa3aTb O Ooee PaHHEM BbieJeHy 
rpadbuTa MO OTHOWeHHIO K MMHepasiaM CHCHHTOBOH YacTH HW O MeTacOMaTHU 
CKOM MpOucxOxKeHuN MOCcJIeqHHX. 

IIpu oObacHeHun MpOnCXO*KeHuA OMMCAHHLIX rpapuTOBEIX TpyOoK HeOOx 
MMO yuecTb, YTO eCJIH CUHTATb UX OOpasoBaHHe Pe3yJIbTAaTOM MeXaHHYEeCKOI 
mpouecca (BbIXOJ ra30B, aBJIeHHe), OCTaIOTCA HEOODACHHMBIMH. PasHUlla B CTPy! 
Type CTeHOK, BHYTpeHHeH NOJIOCTH H BHELWHeM YaCTH HM pasJIHYHaA OPHeEHTUPO! 
Ka rpymn tpy6ox. OTHOCHTeIbHO MpOHCXOKMeHHA TPyOOK HY2KHO CUHTATb, WW 
OHM MepBHYHO COCTOAJIH 3 yriepOHbIX OPraHHuecKHX COeJMHEHHH (ApeBecHE 
WIM KYTHKYJIa?), KOTOpble MpH 3aXOPpOHEHHH OCTAaJIMCb TBEPAbIMH, JIMUIb YW 
CTHUHO CIVIOULMJIHCb HW WeHKOM MpeBpaTHJIMCb B rpaduT, He HCMbITaB O4eH 
CHJIbHbIX MeXaHH4eckHX H3MeHeHuH. Pa3Hoe HalipaBsieHHe rpyml TpyOOK MO*KE 
ODIO Obl OObACHHTb CIpyXXeHHbIMH B OecnopsAAKe KyCKaMH KakOro-TO KpyI 
HOTpyOuaToro opraHHsMa. Ecsu Takoe CObACHeHHe C HEKOTOPOH NpHOM Ke! 
HOCTbIO OJIM3KO K HCTHHE, MbI JOJIKHbI Ha8BaTb ITY MpOOMeMaTHKy VIA La bHel 
mero cpaBHeHHa HW u3y4eHHA. MoxuHO B nopsAyKe paOoueH runoTespl NpewM 
X%KUTb IpHHaWeKHOCTh 3THX KOPlaHH3MOB» K KaKHM-TO He€H3BeCTHbIM KPYMHBI 
BOJOPOCJIAM Tua OypbIx (?). HasBaTb sty opMy MoxKHO Botogolia saianens 
gen “eli sp... 1: 

Takax TOUKa 3peHHA CTaBHT MO COMHeHHe HeKOTOPble FuMOTeSbI MpOHCxOH 
eHua rpaduta BororoupeKoro roybia. He crpeMacb HX ONpOBeprHyTb 3a Hi 
OCTaTKOM (paKTOB, 3aMeTHM, 4TO OODACHEHHeE OOPas0BaHHA FpadutTa MeTaMof 
(busallue MepBHYHBIX YIVIMCTHIX HaKOMJI€HHM 3HAUHTebHO TIpoule, vem pe} 
CTABJICHHe O CJIOHKHOH KOHMEHTPallun yruiepOja MeTaCOMaTHYeCKUMH Mpoleccam! 


Teonornueckuli HHCTHYT Tloctynvsto 
Akayemuu HaykK CCCP 3 VII 1958 
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TEOJOPH A 


M. A. KAMAJIETQMHOB u P. A. KAMAJIETMHOB 


HOBBIE JIAHHbIE O JIEBOHE BACCEHHA p. B. HK 
HA FO)KHOM YPAJIE 


(ITpedemaeaeno axademuxom J. B. Haauekuneim 20 VII 1959) 
| 
Cambie 1oxKHbIe Ha 3amaqHOM cKOHe Ypasa BbIXOMb TeplMHCKUX puoBbIx 
pasopanuil HaOwofaioTca B Oaccelive Bb. Mxa, B patowe gf. Mypaspimo- 
. Teonorua storo paliona panee usyyasiacb B paOoTax ('4) u ap 

B pe3yJibTaTe MpoBeweHHbIX HaMH UCcCeqOBaHHH C KOMMJICKCHBIM H3y4e- 
eM *ayHbl, B OMpefeeHHH KOTOPOH NpHHuMasiu yyuactue H. A. Autponos 
OpaMHHudepbl, paluouapuu, Bofopocau), 3. A. Maxcumosa (TpH06uTHI), 
_ $l. Cnaccku (xopamp), A. H. Xoganepuu, A. Il. Taxxesa u aptoppi 
NaXMONOfbl), CTpaTurpadua paliona mpelcTaBlseTca B  cwleayiouleM 
| Ae. 

_ HanOouee Apepuue B paloue KOOJIeHICKHe OTJIOKEHHA MNpeAcTaBJIeHbI CBeT- 
‘-CepbIMH pH@OreHHbIMH H3BeCTHAKaMH C dayHou: Acantophyllum heterophyl- 
in E. H., Spongophyllum halysitoides minor Hill, Pseudamplexus ex gr. 
‘adripartites Soshk., Fasciphyllum medianum Soshk., Columna’ia minor 
ishk., Stropheodonta stephani Barr., Gypidula globa var. matutinalis Khod., 
imarotoechia nympha Barr., Uncinulus princeps Barr., Atrypa moldawan- 
i Khod., A. comata Barr., A. submala Khod., A. flabellata Roem., Kar- 
mskia fedorovi Tschern. u gp. 

| Buyumasa MoupocrTbh KO6IeHUCKHX H3BeCTHAKOB 0 90 M. Bure OHM NOcTeneH- 
nepexXOJAT B Cepble H3BeECTHAKH S9ebcKoro sApyca Cc Acantophyllum Siig 
enophyllum ex gr. gorskii Bulv., Stromatopora sp., Gypidula ivdelensis 
nod., G. pseudoivdelensis Khod., G. juno Khod., Sieberella sieberi Buch, 
(?) vagranica Khod., Conchidiella ex gr. rossica Khod., Camarotoechia 
impha Barr., Uncinulus parallelepipedus Bronn, Atrypa kolymensis Nal., 
(flabellata mut. prunulum Gort., A. cf. submala Khod., Karpinskia fedo- 
i Tschern., K. fedorovi var. ivdelensis Khod., K. con ugula Tschern. 
DULHOCTh 3THX U3BecrHAKOB JO 15 Mm. Ha Hux 3asleraeT TeppHreHHaa 
lla, BbIeAeMaad HaMM TO], HAMMeHOBAHHeM Mypa/bIMOBCKOl cBHTbI. Huxe 
\MBOJMM OnvcaHHe CiaraloulMx cBUTY NOpox Ha BoxOpasyzene p. B. Uka u 
ba Keipanp (cHu3y BBepX): 

|1.-ApruaiuTst  3e/eHoBaTO-Ccepble, MHKPOCJIONCTHIe, pacc/laHieBaHHble. 
; ON TX Creo OEE: RNS Wr NR ana NaE Mouyyoctb 70 M. 
9. TlecuaHukH 3eeHOBAaTO-CBeTJIO-cepble, MeJIKOSCPHUCTbIe, KBapleBBle, 
ppaxuonogamu: Atrypa sp., Carinatina arimaspus Eichw., Eospirifer irbiten- 
Tschern., Spirifer sp. Ne 1, S. sp. Ne 2. IlecuaHukKH 3aJleraioT B BHJe JINH3bI 
muom fo 100 Mi... . .. . . . Monmocrb mnH3pt fo 12 M. 


3. AneppomuTpr seeHOBaTO-cepble, MIpOCMOAMM NepeXOAAUMe B MeCdaHHKH. 
KPOBJIe COepKUTCA JIMH3a CepOro COMCTOFO U3BeCTHAKAa C Gypidula ex gr. 
lelensis Khod., Atrypa subalinensis Nikif., A. gruenewaldti Tschern., 
-kolymensis Nal., A. flabellata mut. prunulum Gort., A. kakvensis Khod., 
irifer vetuloides Nal., S. sp. ind... . . .. Mowoctb nayku 40 M. 
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4, TlepecuianBanue 3eeHOBaTO-CepbIX APPHJIJIMTOB HM aJIEBPOJIMTOB, C JIE 
3011 CBeTJIO-CepOro H3BeCTHAKA B KpOBJe, c Girvanella athonosa Pia, G. duc 
Weth., Vicinisphaera squalida Antr., Parathurammina ex gr. dagmarae Sul. 
Irregularina (2?) sp., Cupressocrinus rossicus Antr., Gypidula sp. ind., Une 
nulus parallelepipedus Bronn, Catazyga (?) perpolita Khod., C.(?) perpolita vai 
Vagtanensis 1 KQhod yacht eee ee Mouwwoctrb nauku 50 M 

O6mlax# MOL[HOCTb OTJIO7KeHH. 
MYPabIMOBCKOM CBHTbI 3ecb CC 
crapaset 170 m. FOxxkuee, B 1050 m 
MOWLHOCTb ee cOKpaliiaetca 0 40 M 
a3aTeM, B NpaBOM CKJIOHE JOJIMHE 
B. Uka, BHoBb Bospacraet 40 90 M 
CepepHee, m0 pyubro Kpipaup, MOM 
HOCTb CBHTbI He MpeBpiliiaeT 120 M 

OT1O2%KeHHA MypadbIMOBCKOH CBH 
Tbl BCIOJY MOKPbIBalOTCA _ CBeTJIO 
CepbIMH TOJICTOCJIONCTHIMH PHcoreH 
HbIMH W3BeCTHAKAMH C dayHOoHu 
Acantophyllum heterophyllun 
E. H., Fasciphyllum  prismaticun 
Soshk., F. medianum Soshk., Co 


Puc. 1. Teonormueckant kapta palou 
i. Mypagpmoso. / — reomormueckue rpaHv 
bl, 2—— TeKTOHHYeCKHe KOHTAKTHI, j= 
HaKJIOHHOe 3ameraHve cmoeB; 4— 9— 
WeBoOHCKad CucTtema: 4 —KOONeHICKHH apyc 
RISES ARR SS <7 5— oadenpckuh spyc, 6—siiebcKul 

Labs. one spyc, MypadbIMOBckas CBHTa, 7 — slidpemb 
B cKkuii WM KuBeTCKHM Apychl, & — paxckKul 
sapyc, 9— caMeHCKHi apyc, aBallWiMHcKas 
cputa; 10—11—KaMeHHOoyrovbHan CHCTeMa: 
JO—TypHelcKH Apyc, AMAaMWIMHCKas CBUTA 
1/ — HwxKHNH uU CpeqHHH OTAeNbI Hepacusme 
HeHHbIe; /2— ueTBepTHUHbIe OTMOKeCHHA 


limneria minor Soshk., C. ex gr. symbiotica Frech, Stenophyllum devoni- 
cim Bulv., Favosites regularissimus var. minor Janet, Gypidula ivdelensis 
Khod., G. subvenetus Khod., G. moldawanzewi Andr., G. biplicata Schnur, 
Sieberella aff. sieberi Buch, Camarotoechia nympha var. emaciata Barr.., 
C. nympha var. pseudolivonica Barr., C. nympha var. totaensis Khod., Unet 
nulus parallelepipedus Bronn, Atrypa subalinensis Nikif., A. spinosaeformis 
Khod., A. mala Khod., A. devoniana var. scabies Khod., A. duboisi Vern., 
A. flabellata mut. prunulumGort., A. sp. n., Carinatina arimaspus Eichw. 
C. subplana Khod. u gp., a Takxe cbopamunucpepyt. 

MoujHocTb ykKa3aHHbIX VW3BeCTHAKOB 35—40 . 

GaJlerarollne BbILe H3BECTHAKH COMep%KaT Oosee MOMOLOM KOMIUIEKC (ay HEI, 
MO3BOJIAIOULMH OTHeECTH UX K BepXHesiPesIbCKOMy MOAbApycy HW COMOCTaBHTE 
C KaJIbieOOBbIM HM OulickMM Topwsontamu. B Hux BeTpeyenEr Acantophyllum 
heterophyllum E. H., Fasciphyllum platiformae Soshk., F. halliaformae 
Soshk., Stenophyllum devonicum Bulv., Campophyllum ex gr. soetenicum 
Schliit., Gypidula ivdelensis var. intima Khod., G. ivdelensis Khod., Clorin: 
dina eifliensis Khod., Sieberella aff. sieberi Buch, Conchidiella pseudobasch: 
kirica Tschern., Uncinulus parallelepipedus Bronn uw mp......... 

Saat ca an EE pee Die oT . Momoctb usBecrHakoB 90—100 M. 

IlokppiBaloTcaA M3BeCTHAKM, CBASHIBAHCb MOCTeMeHHbIM NepeXOJOM, CepbiMt 
CJIOHCTBIMH H3BeCTHAKAMH XKUBeTCKOrO apyca c Gypidula multiplicata Roem.. 
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typa desquamata Sow., A. flabellata Roem., Uncites gryphus Schloth., 
ingocephalus cf. burtini Defr. . . Momwocrb xuBercKux USBeCTHAKOB 25 M. 
Bye coriacHO 3ayeraioT ceppie cmoucrnle N€HTOMOp@HEIe H3BeECTHAKH, 
uHOcTHIO 10 10 M, coorBercrByloulue OTMOXKeHHAM HWKHel u cpeHel uacteli 
aHcKOro spyca. OHM NOKpbIBaloTcA cBeTJIO-cepsIMM W3BeCTHAKAMH OapMHH- 
PO TOpH3OHTa BepXOB (paHcKOorO sApyca c MHOrOuNCeHHEIMU Pugnoides 
aqualis Mark., Hypothyridina cuboides Sow., Cyrtospirifer markovskii Nal. 
OnyTCTBYIOWUMH HM @opMamu . . Mouyyocrp GapMuucKuX u3BecTHAKOB 3—5 M. 
Ha Oyrpucrori OKpeMHevIOli NOBEPXHOCTH sOCIeEQHUX SauleraloT OTMOKeHUA 
IWIMHCKOH CBHTbI 3HJIaMpCKOH CepHu, COCTOAIMe H3 YepeqoBaHHA 3e/1eHO- 
O-cepbIX TpayBaKKOBbIX HeCUaHHKOB, aJleBPOJIMTOB M aprHJIMTOB, C mpeob- 
aHveM mocueqHuXx. JIMH30BHAHBIe MpOcmOH H3BeECTHAKOB B HHX cojlep2KaT 
HOOOpasHbIii KOMMIeKc (opaMuHMdep aMeHcKoro BoO3pacTa: Vicinisphaera 
alida Antr., V. angulata Antr., V. solida Reitl., Parathurammina dagma- 
Sul., P. cuschmani Sul., Tuberitina maljavkini Mikh., Endothyridae, 
uolapun: Sphaerellaria sp., Triloncha cf. vetusta Hinde u Bogopocan: 
rvanella ducii Weth.. . ....... . . . Momuocrs ceutit 500 M. 
Bume corsacHO J0xkaTcCA OTOKeHUA AMALIIMHCKOM CBUTEI, OXapakTepH30- 
rhgee OoraTbIM KOMIWI€KCOM TypHelickux copamuuucep. 
B 3aks0¥eHHe CTpaTurpaduyeckoro OnmucaHusA cile_yer OTMeTUTD: 
I. Ilepexoq or koOuenWa K 9diidemo, coBepulaerca nocTeneHHO, BHYTpH 
{HOrO- H3BECTHAKOBOFO MaccHBa. 
‘2. Mypagpimosckas CBHTa WMeeT HMKHesidebCKHH BOspacr. Ona noycru- 
TCH MH MOKPbIBAeTCA M3BECTHAKAMM C MayHOk 30HEI Favosites regularissi- 
is A. H. Xoyanesuua. 
3. Mypaypimopckylo CBHTy CJleqyeT CONOCTaBJATb C WaHAMHCKOM cBHTOr 
»-Mieukoro Bofopa3fela u ceBepo-3satafa Myrogxap, calavpKuHcKHMH 
»iMu CaJlaupa HU OCHOBaHHeM BarpaHCKOH cBuTbl CepepHoro Ypasa. Crenzyer 
@THTb TakxKe, 4TO Mypa/lbIMOBCKaA CBHTa 3aHHMaeT OMHAKOBOE CTpaTHrpa- 
ecKoOe MOJIO%KeHVe C MPFH3JIMHCKHM TOpH3OHTOM Oacceliva p. Besou, cono- 
BJIA€MbIM C TaKAaTHHCKHM TOpH30HTOM BalkupcKoro aHTHKJIMHOpHA. 
CrpykTypHbIH nlaH OMMcbIBaeMOro paHOHa OllpefesIAeTCA B NepByl!0 OUe- 
b MIpHcyTCTBHeM JeBOHCKOrO pudoBoro Oapbepa, uMeloulero cyOMepHyHo- 
[bHOe MIpOcTupaHue. C 3amayja OH OrpaHv4eH perHOHaJIbHbIM pa3JIOMOM, KO- 
bl cleno OOpbiBaeTcA Ha Ore, yNMpascb B CYOLMPOTHBIN pasJIOM, MpOxo- 
ui m0 coppeMeHHoH JouuHe B. Uxa. 
B sepxXHeM CTpyKTYpHOM 9Ta%Ke Hall NONepedHbIM pa3JIOMOM HaOsIOJaeTCA 
Tad CHHKJMHabHad CKJalkKa. 
Ha mesom Gepery B. Mxa jepoucKkui pu norpyKaetca nod OTN0%*KeHUA 
IMJIMHCKOM CBHTbI HW 1O%KHee He BbIXOAHT Ha JHEBHYIO NOBepXHOCTb. 
TIpucyrcrsue B paiione cyOWIMpOTHBIX WucOKallMi yCTaHaBJIMBaeTCA C Ha- 
a cpefHero JeBOHa MO pe3KOMY COKPallleHHIO MOLJHOCTH NOpo MypasbIMoB- 
HM CBMTbI C ora MC CeBepa B CTOPOHY cBOfa ApeBHerO NOAHATHA. Bosuuk- 
eHHe UX’ OODACHAeCTCA JPCBHHM 3aJlOxXeCHNeM NoMepeyHoro pa3zJioma. 


CrepuTaMakcKaa reoloro-MOMCKOBad KOHTOpa Tloctynusto 
Tpecta «BaliBoctokHepTepasBeyKa» 14 VII 1959 
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TEOJIOrH 


MW. B. KOHAOPCKASA u B. H. THXOHOB in 


K BOMPOCY O CEMCMMYUHOCTH WH TEKTOHHKE KAMYUATKH 
VM CEBEPHOM 4ACTH KYPHJIbCKOM FPAbI 


(ITpedcmaeaeno axademuxom H. C. Iamcxum 6 VII 1959) 


B wacrosmel paOore MpHBOAATCA HOBbIe JaHHble O paculeHeHHOcTH Kyp 
yo-KamuaTcKOH CeHCMOaKTHBHOH 30HbI, BbIABJICHHbIe Ha OCHOBaHHH JVIMTed 
HOTO psa HaOMOLeHH pacliMpeHHOH ceTu celicmuyecKkux craHlul CCCP. 

Kypuao-Kamuatckan celicmMueckad 30Ha — uacTb TuxooKeaHcKkoro ce 
cmMHuecKOrO Tosca — ABJIHeTCA HavOOsee CeHCMOaKTHBHbIM paHOHOM TeppHt 
pun CCCP u npuHaviexkuT K MONOQOH TeOCHHKJMHAaIbHON OONacTH. 

IIpeapiqyuive uccneqopatenu: A. H. SapapuuKkni, O. C. Banos, B. ©. Jit 
kos, M. B. Jipanu, T. M. Baacop — mperctaBaasH ceOe TEKTOHHYECKOe CTPL 
uve Kamuarku u Kypwuibckux OCTpOBOB B BYjle EAHHOH CHCTeMbI JIMHeHHO B 
TAHYTHIX BJOJIb STOH OONACTH AHTHKJIMHAJbHbIX WH CHHKJIMHAJIbHbIX CTPYKTY 
Han6oslee NOHO STH B3PIAMbI H3810%KeHbI B padotax [. M. Baacosa (7,8). 

JletambHoe u3yueHue 3emMueTpaceHui Kypuso-KamuatckolH pap 3a I 
cleHve TObI NO3SBOJIMJIO YCTaHOBHTb, HapAyy c OOMleH JMHEMHOW BbITAHY’ 
CTbIO CeHCMOaKTHBHOM 3OHbI BAOIb BCeH TpATbI, HaMUMe BHYTPH Hee JHCKp 
HbIX py OvaroB 3eMJIETPACeEHHH C HaHOONbIUeH MJIOTHOCTbIO UNCJa ZTE 
pOB Ha eCAHHHIMY Mviomaqv, pacwieHeHHbIX NONepeyHbIMH kK OOMeMy MpocrTHy 
HuIO TpAybl rpanuilamu (?,°). 

CyllecTBOBaHHe 3THX TpPYNN OUaroB 3eMJieTpACeCHHH He MOFJIO HaliTH ACHC 
OObACHEHHA B lipesEIyWMX TeKTOHHYeCKHX CXeMaXx. 

Pa3BuTwe ceTH celcCMHueCKHX cTaHuMi Ha JlanbHem Boctoxe, a Tak 
yayulleHve paOoTbl cerH celicmuyeckux cTraHiui CCCP u ycopepiiencTBopat 
MeTOJHKH OOpadoTKH celicmMM4ecKHX HaGwJOJeHHH 3a ocHeqHMe TomE Te 
BO3MOXKHOCTh OOJIee TOUHO ONPeeATb OCHOBHbIe CeEHCMHYeCCKHe 3JICMeHTEI 3! 
netpacenuit Kypnno-Kamuatckol rpaybl (KOOpyuHaTb STMeHTpoB, TiyOu 
OuarOB, MHT€HCHBHOCTb HM Jp.), YTO NMO3BONHJO YTOUHNTh UH jJleTaMsHpoB 
KapTy CeHCMHUHOCTH. 

B wactosujeh padoTe HCHOb30BaHbI pe3yJbTaTbI CeHCMHYHOCTH 30HBI 
1954—1957 rr. (?,°), a TakxKe aHHble O 3eMJIeETPHCeHHAX HanOONee CHJIbH 
(M>7) C MaKCHMaJIbHO TOUHBIM ONpeesieHHeM NONOKeHUA STuLeHTpa (OUE 
ka He Oouiee 50 KM) Ha OcHOBaHHM Artyiaca celicMu4HocTH TeppuTopuu CCCP 

SeMJeTPACCHHA KlaccHpULMpOBaHCch nO TiyOuHe 3aleraHua Ouara 4 
JM4UMHeE HHCTpyMeHTambHOH uHTeHcuBHocTuH (M). Tlocnequaa oueHuBasacb 
WKaJie, OCHOBAHHOM Ha W3yYeHH aMIWINTYA M NepHOLOB B NOBepXHOCTHBIX B 
Hax (°). Betwunna sHepruu OMpeyensacb 3aBHCHMOCTHIO, MpeVIOx%KeHHO! | 
TeHOeprom H Puxtepom (°): lg E = 11,8 + 1,5 M, rye E suipaxaerca B apr 
Ita POpMyia He MOKeT WpeTeHAOBATh Ha TOUHOCTS H Laer TObKO Ip HOJIWK 
Hy}¥o OLeHKy. 

Sa mocieqHve TOM, B pesyJIbTaTe MOMeBLIX HcceqOBaHUli 1OX%KHOH ua 
Kamuarku, ObiJIH NOsy4eHbI HOBbIe JaHHble MO TeKTOHHYECKOMY cCTpOeHHIO pa 
Ha M HaMeveHbI OCHOBHEIC YepTbI CTPpyKTYPHOTO MiaHa 3TOH OOnacTH (‘). 

M3 conocraBuieHHA TOCeqHUX pe3yIbTaTOB u3yYeHMA ceficCMM4HOCTH HJ 
TOHHKH pahoHoB Kamuatkn uw ceBepHoli uacru KypuuibcKoli OCTpOBHOH J 
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ABJIACTCA CBA3b C€HCMHYCCKH AKTHBHbIX yYACTKOB C OCHOBHBIMU CTpyKTyp- 
MH 2JIeMeHTaMH. 

Hopetiuive reooruueckve MaTepHasbl MO TeKTOHUKe 1OXKHOM TONOBHHDI 
MYaTKH OTPaxKeHbl B TEKTOHHYCCKOH CXeMe, NpedOxKeHHOH B pa6ote B. VW. 
xOHOBa (“). Ora cxeMa corsiacyetcs C OCHOBHBIMH 3aKOHOMePpHOCTAMH, O6Ha- 
KCHHBIMH B NPOABJIeHHH CeHCMM4HOCTH. XapakTepHoe pacnpeylenenve 9onn- 
iITPOB BAONb Bee Kypunc-KamuatcKo fyru, a uMeHHO pacnouloxKenHe ux 
(eIDHBIMH TPylilaMH CO ClaOOceHCMHUHBIMH rpaHHlaMu, XOpOWO yBASBIBa- 
AC M€PHAMOH@JIbHBIM HW OFO-BOCTOUHBIM HaNpaBJeHHAMM mpocTupaHHs 
lauaTbixX CTPyKTyp. ‘ : 

Ha Teppuropuun toxkHOH nosoBuHE! KamuarKkn Bpilenserca pA suHeHHO 
AHYTHIX AHTHKJIMHAJeli WM pasjle/IMIOUMX MX CHHKJMHAIbHbIX Mporn6os, 
[OXKECHHIX, MO-BHAMMOMY, B Masieo30e, CTPyKTYPHBIH NaH KOTOPBIX B OCHOB- 
xX WepTaX HaCJleQOBaJIM, BeEPOATHO, CTPYKTYPHbIe KOMIWVJICKCbI MeJIOBO u 
THUHOK cuctem. IIpocrupanue cklaqoK B CeBepHOH YacTH STO O6sacTH Me- 
[MOHAJIBHOe, B 1OXKHOM — wro-BOCTOUHOe HM Wro-lOrO-BOCTOUHOe. STH CKaI- 
ble CTpyKTYPbI OOpasyloT MY4OK, CHbHO CxKaTHI Ha 1Oro-BOCTOKe, TpHMepHO 
yuactke Oyxta AxomTen — toxKHaA vactb Kponouxoro samnpa, u pacuin- 
OUCH B HallpaBeHHH K ceBepy Hu ceBepo-sanany. LlentpambHad act 
iKa CkJlaqOk NpefcraBiaer coOoH Kak Obl 30HY NOAHATHA, OrpanHuenHoro 
;0ro-3anafe KpynHbIM 3anaqHo-KamuatckuM mporu6om, a c ceBepo-BocToKa, 
umo, IlantauckuM. 

Ha 10ro-BOCTOUHOM MpoOfOMKeHHH WeHTpaJIbHOH uacTH 3sTOTO Ny4Ka ckKsla- 
, OT noGepexba Kamuarxu (r. [lerponasnosck — n-o. Wunyncxuli) qo Ky- 
(0-KamuaTcKOH BiaQHHbI, pacnOsaraeTca Ofna v3 OG6sIacTeli c HanOombmel 
MTHOCTbIO 3eMJIeTpAceHHH (puc. 1). 

TO Ke BpeMA, OONacTb, pacnOOwKeHHaA K 1Ory OT JaHHOH cTpyKTypHO 
pl, Ha MpOfowKeHHH SanayHo-Kamuatckoro nporvOa, ABJAeTCA ca6oceli- 
WHOM. Pe3ko NMOHWKeHHAA UacTOTa 3eMJIeTpACeHHM HaOJIOaeTcA HM CeBep- 
m-o, Iunyucxoro, na npoxomKenuu KpyMHEIx nporu6os. 

BHYTpH OTJebHBIX Tpynm 3eMseTpACeHHH ObWIN BbIAeeHbI y3KHe NOsca, 
/KOTOPBIM Mpovcxoquau cHIbHelMe s3emierpscenua 3 II 1923 r. u 
il 1952 r., conpopoxkaBiinech NpHIHBHOM BOHOH (IyHaMH), a Takxe 
(1959 r. c sHepruef nopsyKa 10°* spr (palion n-o, IlunyncKoro). Kpome 
b, BbIJeMAIOTCA TAK2%Ke NOACA CHJIbHBIX SeMJICTPACCHHH M B APyTuX YacTAax 
tMaTpvBaeMolt celicmuyeckOl 30HbI (cM. puc. 1). ; 
Haspanupili BbIle My4OK cKafquaTbIX CTpyKTyp pasOuT CHCTeMOH pa3vo- 
, KOTOpbIe, KaK MpaBuJiO, pacnOJlaraloTcA B MeCTaX COWeHEHUA AHTHKIE- 
RH uv cuuKIuHaseH. Iloaca HavOoslee CHJIbHBIX S3eMJIeTpACeHHH, NpHHayvie- 
lw@X JaHHOMy NyUKy, COBMaaioT c OOACTAMM AHTHKJMHAJbHBIX NOLHATHH, 
| BO3MOXKHO, OTBCUAIOT HM 3O0HAM pa3/IOMOB, PaCMOOAKEHHBIX B KPbIMbAX 
k CTpyKTyp. . 

Blob BOCTOUHOrO NoGepexba KypusbeKon OcTpOBHOH AyrH NpoTaruBaercs 
Dea rilyOoKuxX OuaroB 3emseTpACceHHH Cc T1yOMHOH 100—200 KM, KOTOpad 
KKamuarKe MpOxO_HT BLONb BOCTOUHOTO Gopta cpesMHHOH KamuatcKoH Je- 
tcuH Hw BocrouHoro cKioHa BasaruucKoro ropeta. lOro-Boctounee 3ToH 
Pcbi TiyOuHa OYAarOB 3eMJIeTpACeHHH yMeHbullaeTcA HO 60—20 xm. Ky- 
bCKad PiyOOkOBO,HadA BialwHa ABJAeTCA BOCTOUHOM TpaHulleH CeHCMHYe- 
i 3OHBI. 

TMeroulMeca TreoworMuecKkve Jla@HHbIe JalOT BO3MOXKHOCTh NOJaraTb, YTO Ha 
[KTYPHBIM Mia CKayqyaTOCTH MepHAMOHAJIbHOFO UM WOPO-BOCTOYHOrO MpOcTH- 
lit HaloxKeH MomosoH cKkNaquaTEIi noac Kypusbckoro HalipaBJieHHa, OTYET- 
BbIPAKeHHbIM MOpOOrMeH COBpeMeHHOrO pesbedba, Te MO%HO BHJeTb 
HbIe CBOJOBbIC NOAHATHA HW MpOrHOnl, OCORKHEHHbIC He MCHee SHAYMTCJIb- 
M pa3moMamu. IIpocrupaHue OCHOBHBIX CTpyKTyp HaJlO%KeHHOPO MOACA CO- 
jaeT C HalpaBJIcHHeM H HOMOxKeHHeM Kypuao-KamyatcKoi celicmHyeckon 
| u, lO-BHAMMOMY, COOTBeTCTBYeT TepefOBOMy pOHTY HaOxeHHBIX CKNay- 
hx crpyxryp u pasmomozn Kypuapcxoro Hanpassenus. Tax, ae iS 


yloca FayOOKOpoKyCHbIx 3eMileTpaceHH, OTMedeHHad Bolle, Ha TeppHTOpat 
Kamuatku coBilagqaer C OdMacTbiO KPYMHBIX Pa3/IOMOB. ) ; 

B pesy/ibrare MOKHO CeMaTb BbIBOA, ITO Kypuo-KamuatcKaa celicmude 
cKad 30Ha paciafaercad Ha pA mOmepedHorx Ppyni MOBbIMISHHOM H NOHMKeHH 


SS 


4560 MOYEUEKL LOMIKA 
S6EIX ys [anbayun 


SS 


“fe 
J CSTE LOMA KUSUMED, 
MDOHOUPDE DSEND, 
4: yi ip 
J PAC MHOY ELE COMMER 


@ 0, POUKOKE 
a 
4 Lapelyeda £ 
Puc. 1. Ceficmuunocts u Tekronuka Kamuatku uw cesepxoit vactu KypuapcKoi 
rpansl. /— rpanultet celicmuunocta (o61acTH ¢ MMOTHOCTHIO STMILCHTPOB 1—3 
Ha CMHHLy nowlaqu); 2— oOmacTa c HavOOoubUeH MMOTHOCTHIO SITMUCHTPOB 
(5—14 Ha equnuuy Momaqn); 3 — moacrmyOoKux 3eMMeTpAaAceHHH (h = 100 — 
900 xm); 4— moaca cumbHbIx semnetpacenult (M>61/2); 5— ocH aHTHKAMHa- 


we; @ — yCTaHOBIeHHBIX, O — MpeMomaraemblx; 6 — ocu CHHKIMHameH: a — 
yCTaHOBJIeHHbIX, 6 — MpexnomaraeMblx; 7 — pa3sOMbI 


cefiCMHUHOCTH, HM B Hel 4eTKO BbIeImoTCA WOAca HaWOO/lee CHJIbHbIX 3€! 
TPACeHMM MepHAMOHAaMbHOrO M 1OrO-BOCTOUHOrO NpocTHpaHuA. OrmeyeHHple 
MepeuHble HallpaBJeHHA TeCHO yBASbIBAIOTCA C NPOCTHpaHMeM ckJaquaTh 
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}PHIBHBIX CTPYKTYP HWAKHUX CTPYKTYPHbIX dTaxKel, UTO JaeT OCHOBaHHeE MIped- 

JaraTb aHaJlOPMIHyl0 B3aMMOCBsA3b MEKTY XapakTepOM MpOABJeHUA Celicmuy- 

‘TH H T€KTOHHYCCKMMH CTPpykTypamu ceBepHoH Kamuatku u KypuuabcKux 

POBOB. 

OOulee ceBepo-BoctrouHoe HanpaBienue Kypuno-Kamuarcxolt celicmayeckoii 

ibt Ha KamuatKe copmajlaeT B OCHOBHOM C mepelOBBIM (PpOHTOM HaJiOxKeHHOrO 

laqyaTOro MOACa MVIMOWeH-YeTBepTHYHOTO BpeMeHH. 

Takum o6pasoM, OcHOBHBIe YepTsI MOpPororuu Compo un Manoli Kypuab- 

iX TPA, MpHHaMlekKalluxX STOM CeHCMHUeCKOH 30He, BepOATHee Bcero, O6s- 

Ibl MOJIOABIM TEKTOHHYCCKHM JBVXKCHHAM MW BXOJAT B CHCTEMY HaJIOXKEHHEIX 

)VKTYP. i 

Teouornvyeckuli MHCTUTYT Tloctynua0 
Axkaylemun HaykK CCCP 2 VII 1959 
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Jloxuayn Akafemunm Hayk CUOCe 
1960. Tom 130, Ne 1 


TEOJIOVH} 


r. M. JIOMH3E 


3AKOHOMEPHOCTH MAJIbIX MJIACTHYECKHX JE®OPMAILHA 
B OBJIACTH YNPOUHEHHA AMCNEPCHOrO TPYHTA 


(ITpedcmaeaeno akademukom IT. A, Pe6undepom 7 VIT 1959) 


Visnaraem pe3yJibTaTbl Hallimx uCceqOBAaHM MaJIbIX MePpopMalun Auctiepc 
HOrO CTPYKTYPHOrO rpyHTa, HaXOMAMWerocA B CMOXHOM HalipAKeHHOM COCTOS 
HMM TpeXOCHOFO CxKATHA MO WelicrTBHeM OOBeMHIX WJM MOBEPXHOCTHBIX CHJI 
30He yIIpyro-MuacTHyecKux JecopMalui (Mexyy Mpezesom yupyrocTu u mpé 
leOM TpO4HOCTH) MPH 3HAaUMTeIbHOM Mpeo6/aaHHu MlacTHuecKOH (OcTaTOE 
HOM) cocTaBJIAIoOMlel RecbopMallun; yYMpyro YacTbiO B CBASH C 9THM MpeHeOpe 
raeM. 

[pyuT paccMaTpuBaeTcd HaMM KaK KBa3HOAHOPOAHaA HW KBa3HH3OTPONHa 
HempepbIBHad cpefla, WacTHyecKkaad JepOpMalluA KOTOPOH OMpeseisneTca (PU3i 
KO-XHMMYeCKOH NpPHpOAOH cBAseH MeKLY OTJeJbHLIMH YacTHWaMH TpyHTa 
cHulaMu TpeHua. YuuTpiBaetca, 4TO JeopMalluaA TpyHTa HaXOJMTCA B CHJIbHO 
3aBHCHMOCTH OT eFO CTPYKTYPHOrO C/OKeHHA H MpefcTaBseT COOOH H3MeH 
HMA MoceqHero NOX JevicTBHeM MexaHHYeckHX ycusmul (1). 

Ypoujai MOJeb TpyHTa, CUHTAaeM 9SJIEMeHTapHble MMHepaJIbHbIe 4WactTI 
Itbl (a He arperaTbl YacTHU) PpyHTa MpakTHyeckH Hec>KuMaeMbIMH. JLecbopmMaly 
B Yylpyro-llacTHyecKOH 30He MpecTaBIaeM B BHe MpOlecca HapyllleHua Cy 
WLeECTBYIOMIMX HM BO3HHKHOBCHHA HOBbIX CBA38eH B CTpyKType TpyHTa. OTH 
yCTaHaBJIMBaeTCA IIpAMaA 3a4BHCHMOCTH IWlacTHYecKON JePpopMalluuH OT MpouH 
ctu rpyxuta. B ocuopy Hallux mpeycTaBseHuii MbI KlayqlemM TeOpHiO MpouHoOcy 
Mopa 4 O60cHOBEIBaeMOe e10 YCJIOBHe MacTHUHOCTH. 

YunTHIBaeM (akT 3aABHCMMOCTH MlacTHYecKOl AepopMalluH rpyHTa Kak 
«THApOcTaTuyeckoro» HallpAXKeHHA, TaK HW OT eBHaTOpa  HallpxAKeHu! 
Hajuuve mlacruyeckoh edopMalun mpH fTuspocraTruyecKOoM oO6«KaTY 
oObACHAeTCA KBa3HOAHOPOHOCTbIO HW KBa3HH3OTPONHOCTbIO TpyHTa, Mp! 
BOAAMeH K BOSHHKHOBCHHIO CJIOMKHbIX CHJIOBbIX JIMHHH, MO KOTOPBIM Mepes 
lOTCA YCHJIMA B 3/JeMeHTaX CTpyKTypHoro cjlO*KeHHA. IIpu 3TOM BOSHHKaK 
MHKpOJeBHaTOpHI, paspyularoulMe crpyKtypy. IIpu trakom mpegcTaBnenuu (cl 
puc. 1), mo0y1o niacTHyeckyio AesopMallMi0 NOAYMHAeM elicTBHIO eLMHOrO 3. 
KOHA IIpO“HOCTH rpyHTa. 

CoxpaHaeM IA rpyHTa OObI4HbIe MeTOAbI aHaIM3a HanpsA2%KeHHOFO CoCcTO 
HHA WH NePpopMaluu CMVIOWIHOH CpefbI, MPHMeHAeMble B MeXaHHKe, C pa30X 
HHeM TeCH30POB HallpsxKeHHA M esopMallMH Ha WiapoBOl TeH30p Hu JeBHaTO 
PaccmaTpuBaeM culy4ual akTHBHOM JecsbopMalluu, Kora WHTeHCHBHOCTS Harp 
%KeHHA MOHOTOHHO Bo3spactaer (2). 

HsnoxkeHuble Mo/OxKeHHA MU KOMYULEHHA NOSBO/IAIOT 3anvcaTb 3aBMCHMOoc 


MaJIbIX TlacTH4ecKUX NeopMallMH TpyHTa OT HallpsxKeHHH B UsBeCTHOM co 
Me 


‘| , PA (Gil aS aye 

8, = E’ [o,— [2 (s, == oz)]; Yyz = Seas 

. 1 ' 2(1 , 

by = pr [Sy — bv (924+ 92x); Yer = ae | 
4 , Dal 4 

2 Sno [Sp th (Sete) Yue Be, 


MHTeHcuBHOCTb JeopMaunuH ¢; uv OObemMHAaH hepopmaiua § onpezensorca 
HCHMOCTAMH 


8; = 9; / EB’ (2) 
ii eine She (3) 


IOBHbI€ OOO3HAYeHHA B CopMywiax (1)—(3) oOmenpHHaTe. 
IIpupeyenHpie MoLyJIM JMHelHOol pebopmalun E’ nu o6bemunoit Tecop Maun 
MepeMeHHbI B 3aBHCHMOCTH OT HalIpaAxKeHHOTO COCTOAHHA, HCTOPHH Harpy- 


HHA, CBOHCTB CpeAbI H COCTOAHUA rpyHTa, H3MeHsIoMeroca B Mpotecce pa3- 
MA Jespopmauun. te 


Puc. 1. Cxema rugpocraruyeckoro o6%xaTHA cTpyKTypHoro rpyuta, J — 
ruypoctatuyeckoe oOmaTHe amementa 1 —2—35—4; I] —oOxaTHe MuKpo- 
anemeHta A cugamu P 


AHaJIM3 SKCHePHMeHTAJIbHbIX JAHHbIX IPHBeJl K YCTAHOBJeHHIO Cleqyrollen 
DBHOM 3aKOHOMepHOCTH, BbIPamalolleH M3MeHeEHHA MpPHBeeHHBIX MOJyJeH 
THYeCKOH JepopmMalluu. 

MojlyM onpeyessatoTrca CONMpOTHBJIAeCMOCTbIO CTPyKTYPbl TpyHTa paspylue- 
); STHM IPH MpuHATOH TeopHu mpouHocru Mopa ycTaHaBJMBaeTCaA 3aBHCH- 
rb MOfyJeH OT 4HCJa MpOdHOCTH, NpeAcTaB/ArOulero COOK B OOIeM cilyyae 
¢ yIJla OTKIOHeHHA, a [IX PpyHTa, B KOTOPOM BHYTpeHHee TpeHHe Mpene- 
‘KHMO MaJIO 110 CpaBHeHHIO CO CIlelJIeHHeM, YHCIO MpOYHOCTH paBHO MaKCH- 
bHOMY KaCaTeJIbHOMY HalipsxxeHuio. Bmecre c TeM, MOJyJM RepopMallnu 
HTa 3ABHCAT OT BeEJIMYMHbI MAHHMAJIbHOrO PIaBHOPO HallpAKeHHA Oy (puc. 1). 
i hee MpO4HOCTH TpyHTa CBA3HOFO, OOsaatolllero cllenJIeHHeM HM BHYTPeH- 


TPpeHHeM, paBHO 


| , 7 Sie? 
) Mf == Sin Orrane a Oi 6y + og + 26, J (4) 


| 
3s = Cy / tn — BCECTOPOHHEe CMKATHE, OKBUBAJICHTHOE CLEIJICHHIO, 8 — mak- 


ANbHbI yTOJl OTKJIOHCHHA; On H Cy—YrOu BHYyTpeHHeroO TpeHHa HM Clle- 
qwe JIA Ca6eHiWHxX 3JIeMeHTOB CTpyKTypbl rpyHTa B JjaHHbId MOMCHT 
O6beMHOH ecbopmupyemocTH, B MpeeyIbHOM COCTOAHMM Halps2xKeHus 
Ble @ HC. 

cyyuae TpyHTa HecBAsHOrO 


’ 5 61 — % 
IT =sin Dane es Siig i ©) 


JIA TPyHTa CBAZHOTO C HeSHaUHTeJIbHbIM TpeHHeM, MpeHeOperax 3HaveHHeM 
Ga) B BbIpakeHuu (4), MOJIYYHM, UTO MPOYHOCTh cla6eHWIux 9JIEMeHTOB 
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: 


‘ 
CTPYKTYPbI ONpeeAeTCA SHANCHHEM Cy, ABJIAIOUIMMCA B 9TOM CJyYae YHCuI 
MpouHocTu: 
60, — 02 
T= t= ( 
Ycnosua (5) uv (6) aBs10TcaA MpeyeMbHEIMH ClyyaimMn ycsoBua (4) npu 
WIM @y PaBHbIX HYJIHO. 
Yuta ykKa3aHHy!0 3aBHC 
4 KI7oM? Moctb MOfyselt OT 6, WJ 
3anmMliem B OOMIeM Bue 


PL SSG) aie 
30 
Pie cp 
= vs (IT, 62) ( 


@MyHKunH >; H by OME 
HaXOJMTbcd JIA JaHHOrO rpy 
Ta H HCXOJHOFO eFO COCTOAHI 
3 9KCIepHMeHTa B 3aBHCHM 
CTH OT HallpsxKeHHOrO COCTO 
HUA WM KaxKOro TuMla MCTOPI 
Harpy KeHus. 

Oco6eHHOCTbIO ~=rpyHTOBK 
Cpefbl ABJIAeTCA HaJIMuHe 3H 
UNTeJIbHOH TacTHYecKOH 06 
eMHOH jleOpMalluH, UYTO A 
JIACTCA CJICCTBHEM XapakTe] 
OObeMHOH AesopMmalluu, conp 
BOKJaeMOH WIA paccmaTp 
BaeMOrO HaMH THNa HM COCTO 
HUA TpyhTa OOA8aTeJIbHbIM O 
TATOUHBIM B3 aH MHbIM CMeLeHHe 
yacTHI CkeleTa TpyHTa H H 
7 — MeHeHHeM WJIOTHOCTH CTPY: 


Puc. 2. 3aBHCMMOCTb HHTeCHCHBHOCTH AeopMalluy ¢, TypHoro cioxKeHusA. 113 cK 


wéccoporo TpyHTa OT HMHTeHCMBHOCTH HanpsxKenug 34HHOPO CJleMyeT, YTO B oom 
o,. KpyxXkKu — 9KcnepuMenTambubie 3HaueHus,ocTamb- CJly¥ae OObeMHaA JedopMallk 


Hble TOUKH Ha SKCNCPHMeHTAJbHBIX KPUBLIX oO60- TPyHTa 3aBHCHT He TOJIbKO ¢ 

3HaudaloT JaHHble, MOMYYeHHbIe pacueTOM AIA AaHHO-  WapOBOrTO TeH3Opa, HO H | 

ro snauenua IT WeBvaTOopa HallpsKeHua (mM 

CKOJIbKY JeBHaTOp ONnpexemsa 

paspylueHHe CTPyKTypbl rpyuHTa, T. e. MuacTM4ecky!o Jedopmalinio). Bmec 

Cc TeM B JHCNepcHOM rpyHTe BO3MO%KHA B HEKOTOPHIX CJIyYaAX HallpaAxKe! 

HOrO COCTOAHHA WM MVJIOTHOCTH TvlacTHYeckad eOpMallvA, MporTekatolllé 

pH MaJIO H3MeHAIOUeMCaA OObeMe, T. €. IPH MpakTW¥YeCKH HeH3MeHHOH’ Tl 
pucTocrTH. 

Js WuuOcTpalwH HW NOATBepKAeHUA W302%KeHHOTO MpHBeweM BpIMOMHE 
HYIO HaMH OOpaOOTKy SKCNepHMeHTAJIbHBIX JAHHbIX HCCeAOBaHUA TePopmMupy 
MOCTH JIGCCOBOrO TpyHTa eCTeCTBEHHOH BJlaxKHOCTH *. PesysbTaTbI O6paborTt 
cOrlacHO BbIparkeHusM (7), (8) NpHBeyeHbI Ha prc. 2 u 3. Paccmorpennue rpa@: 
KOB HW H3y4eHHe SKCNePHMeHTAJIbHbIX JAHHbIX NMOKA3bIBalOT, 4TO, JeHCTBUTe 
HO, QeopMupyemocTb TpyHTOB, aHaJIOrHUHbIX JIGCCOBbIM, MOXKET ObITb BBIP 
2K€Ha 3aBHCHMOCTHAMH (7) u (8). Uncsia J] w MMHHMaJIbHOe HallpsxKeHHe Oy ABI 
IOTCA AprYMeCHTAaMH, OMpPeJe/AIOMIMMH MepeMeHHbIe BeJIMYMHbI NPHBeeHHbIX M 


* OKCIepHMeHTH! BLITOHAIMCh B MocKoBcKoM 9HepreTHY¥ecKoM MHcTHTyTe A. A. I purop: 
lo, HalWIHM pyKOBOACTBOM. OnucaHne rpy HTa MW 9KCMeCPHMEHTOB JaHo B CTaTbe (°). 
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es HepopMal\un pu 3aqannon MCTOPHH Harpykenus, B OCOOeHHOCTH Be- 
MKO BJIMAHMe Ha MOAI 3HaveHuHA Uuca JT 

Takum oOpasom, mpHxoquMm K cwenyroujemy OCHOBHOMY OOo6mleHuIO. I]na- 
wyeckasl JepOpMallua B OGMacTH yimpouHeHHA AucMepcHoro rpyHTa B Kax- 
bil JaHHbI MOMeHT yIpyro-lacrHyeckoH Jeopmupyemocru onpesessercs 


| 


| G U | Z J 4 a G Ya B KIVGM? G 


Hc. 3. SaBucHMOCcTb OObeMHOH edopManun 8 weccoBporo rpyHTa OT CYMMbI [JlaBHbIX Ha- 
)EKEHMA 36,,. Kpy2kkKH — 9KCMePMMCHTAaJbHbIe TOUKM: OCTaJbHbIe TOUKM Ha 9KCIepHMeH- 


ferx K PHBbIX o6o03HayaloT AAHHbIe, MOJIYYeHHbIE PaCueTOM AVIA MaHHOLO 3HaveHHnsA I] 
| 


\KOHOM mpounoctTH rpyuxta. IlocueqHul ycTanaBJIMBaeT Kak MpeflesIbHOe COCTOA- 
dé 110 IIpOUHOCTH, TaK HM MWwlaCTHYeCKy!O COCTAaBJAIOMLyIO AepopMalinu rpyHTo- 
bi CpelbI B Mpefesax ee mpounoro conporuBsenua. Ilnacruyeckaa edopMa- 
Isl COMpPOBOKMaeTCA H3MeHeHHeM OObeMa cpesbl. CreqoBaTesbHO, OObeMHAA 
*popMallua yicnepcHoro rpyHTa 3aBHCHT He TOJIbKO OT IWapoBoro TeH30pa, 
M OT eBuaTOpa HallpAxKeHHA. 


| Tocrynuao 
; Mockopckult aHepreTHueCKHi HHCTHTYT 19 V 1959 


if 
| UMTHPOBAHHAS JIATEPATYPA 
| 


17]. A. PeO6OuHgzep, Tp. CoBem. no HHxKeHepHO-reoOrHyecKHM CBOHCTBAM FOPHbIx 
boa MW MeTogaM ux Msyuenua,l, Msg. AH CCCP, 1955. ? A. A. Uabiomndn, IIna- 
yHocTb, 4. 1,M.—JI., 1948. °°. M. JIomus3e, A.A. Tpuropau, Iugpotexn. 
out., Ne 9 (1957). 


Jlonnann Akanwemuu nayx CCCP F 
1960. Tom 130, Ne 4 


rEOAOLPHA 


E. Fr. MAEB 


OCOBEHHOCTH OCA KOOBPA30BAHHSA B IOKHOM KACIIMH 


(ITpedcmaeaexo axademuxom J. H. Wlep6axoeum 24 VI 1959) 


Ha Kacnuiickom mope 6oulee HIM MeHee NOJIHOMY H3y4eHHIO NO MoceqHero 
BPeMeHH MOMBeprasicA JIMIMb MOBepXHOCTHBIM co MOHHEIX OTIOxKeHHH. Mccae- 
JlOBaHve GOoslee [peBHUX TOPH3OHTOB OCAaJKOB BeJIOCb He CHCTeMaTHYeCKH 4, 
KaK [IpaBHJIO, 10 HeGOJIbUIMM KOJOHKaM rpyuta (* ®). 

B 1958 r. usyseHue ocagkop Ha KacnuiickoM Mope Oblulo HadaTO MOPCKHM 
orpsjiom KommulekcHoit 1oxKHOM reomornyecko akcnequyHH AH CCCP. B jan- 
HOM COOOMICHHH MpHBOAATCA HEKOTOPble pe3yJIbTaTbI MO HCC/eAOBaHHIO KOJIO- 
HOK rpyHta IOxkHoro Kacnua. 

lOxuprit Kacnuii exuT B aJIbIMHCKOM TeOCHHKJIMHaJIbHOH OOJlacTH M mpel- 
cTaBIneT COOOH MexXrOpHy!O JlempeccHio, aKTHBHbIe TEKTOHHYeCKHE MpOLeccsl 
B lIpefesax KOTOPOH MpoJom*KalOT pasBUBaTbCA HW B HacTOAMee BpemMsA. OO 9TOM 
rOBOpAT celicMHYecKad AKTHBHOCTb MoOepexHH HW Ha MOPA, HHTCHCHBHHIM 
Trpx3eBoH BylKaHH3M (’), KOMeOaHHA TyYOHH Kpad Wewbda, pesKaA BbIpa- 
XKCHHOCTb B pesbede Ha OOHApy2XeHHbIX HeaBHO KPYIHbIX CyOMepHyzNO- 
HaJIbHbIX AHTHKJIMHAIbHbIX NOsHATHH (°). [lo-BuquMOMy, COBPpeMeHHOe OCaKO- 
HaKOMJIeHHe 3],eCb IPOMCXOAUNT B YCJIOBHAX PaCTYWIMX HbIHe CTPYKTYp. 

M3yyeHve KOJIOHOK NO3BOIHJIO BbIAeIHTb HECKOJIbKO 30H C Pa3JIHUHbIM Xa: 
pakTepoM ocafKooOpa3o0BaHua (puc. 1). Ileppaa pacnomaraerca Bob 3anaq- 
HOrO NMO6epexKbA, 3aXBaTbIBAAH Web, CKJIOH WH MpHeralouly!oO YacTb M0%Ka MO- 
pa. B caelyrouly1o 30HY BXOAUT WeHTpadibHaa uacTb IOxHoro Kacnusa c HaH6o- 
Jiee CHJIbHO paculeHeHHbIM pedbecdbom Ha. IInockaa wiMpokaa Bnaluva Ha tore 
M BOCTOUHBIM CKJIOH BbIeAIOTCA B CAMOCTOATEJIBHYIO O6sIacTb. Hakouell, oco6pik 
XapakTep HMeIOT MpoOleccbl oca{KooOpa3s0BaHHA B MpeesaX BOCTOUHOFO MeJIKO- 
BOJbA, BbIeIHeCMOrO TaKKEe B OTJebHY!IO 30HY. 

YWoGuee 0630p STHX 30H HauaTb C WeHTPaJIbHOM, TaK KaK H3-3a yJlaJIeHHOCTY 
OT IlaBHbIX HCTOUHHKOB OOJIOMOUHOrO MaTepHadia 30ecb HaOsOLaloTca HeOOJIb 
WiHe CKOPOCTH OTJIOXKeHHA OCALKOB, H KOJIOHKAMM BCKPBITbI HaHOoslee WpeBHuHe 
clou. B paspese oTIOxKeHHH ITOH 30HbI BLIJeAIOTCA [Be TOMI pasJIMUHOFO CO: 
crapa. Bepxusaa ciloxwkeHa ulaMM ceporo, MHOrfa 3esleHOBaTO-ceporo UBeTa. 
MourHocTb sToH TomMH cocraBaeT 100—180 cm (no cyxum KOJOHKaM). Haw 
MeHbIIMe MOULHOCTH HaGJiOAaloTCA Ha CeBepe LeHTPaMbHOM 30HbI, YBeM4MBasAcl 
Ha toro-3alaq. B HeKOTOpbIX KOJIOHKaX, CBASAHHBIX C OTJ@bHBIMH XapakTep 
HbIMH (POPMaMH pewibetpa, MOWLHOCTH KOJeGOJIOTCH 3HAYHTEbHO CHJIbHee, MCHAACI 
or 50 go 240 cm. Baitenstorcs Ba cmos. B l-m, BepxHem, HaO/I0JjaeTcaA HeBBICO: 
Kaa KapOoHatTHocTb (or 10—15% wa toro-3amage, Jo 38% wa BocToKe); 2-t 
OTJMYaeTCA 3HAYHTEIbHO MOBbIeHHbIM cOfepxaHHemM CaCO, (oT 22—28% ni 
3amlayle, 4o 57% B BOCTOUHIX KOOHKaX). B 1-M ciloe KapOoHaTHOCTh HECKOJbKt 
MOBbIMaeTCA KHH3Y, H OH MOcTemeHHO NepexoguT Bo 2-4. Buytpu l-ro nu 2-1 
cJIO€B BO MHOrHX KOJIOHKaX OTMeYeHO HaJIMuNe 4YeTKOH, OUCHb TOHKOM cJION 
cTOcTH (MHKpocjloncTocTH) c YepeqoOBaHHeM GebIxX Mpocmoes nemHTOMopdHort 
KaJIbIMTa MH CPbIX HJIMCTBIX TIpOCOeB. ITO YepeOBAHHe HOCHT BCe YePTbI Ce3OH 
HOM CJIOMCTOCTH H aeT BO3MOXKHOCTh NOACUNTATh OPHCHTHPOBOUHO CKOPOCTH OT 
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KCHHA OCaNKOB. [IIA pas/IMUHBIX yUAaCTKOB IeHTpasbHOli 30HbI MOLY YeHbI 

MUMHBI NMOpALKa 0,12—O,25 mm B roy (10 cyxomy ocayKy). Ucxoga 13 3Toro 
€MA OTJIOXKCHHA CePOH TOJUH MOXKHO OeHHTb B 7—8 THIC. Jer. 

Cepas Tomula 4eTKO OTTpaHHyuBaerca OT NOACTHAaIOUlNxX OTJORKeHHH. Hywxe 
YT KOPHYHEBBIC HJM KOPHUHEBATO-Cepble OCaLKH, BCera CHIbHO MecuaHUCTHIe, 
pOoHaTHocT Pe3KO yMeHbilaetes (3-4 coh). B HMKHUX YacTAX KOPMUHEBO! 
MUM TPOHCXOAMT elite OHO CKadKOOOpasHoe YMeHbIeHHe cofepxaHHst CaCOg, 
TAKUM OOpas0oM, BbIeAeTCA elle OLMH (4-11) cm0, AMeroUMTi OFeHE HH3KYyIO Kap- 
HaTHOCTS (or 3% wa loro-sanaye Jo 15% Ha nocroKe WeHTpasbHOll o6lacTH). 


“og ghPacho Bonen 


CReR 


‘n-o8 Yenexeu 


| Puc. 1. Cxema oCHOBHBIX 30H OCagqkOHaKonueHHa B TOxHOM Kacnun. J — 

| 3alagqHad 30Ha, J/ — weHTpambHan 30Ha, JJ] — 30Ha 102%KHOM BMa_NHbI 

BocTouHOoro ckoHa, /V — 30Ha BOCTOUHOFO MeIKOBOAbA. J — MeCTa B3ATHA 

HOMepa KOJIOHOK, 2 — rpaHHUbl MexKy 30HaMM OCaKOHaKONeHHA, 3 — u30- 
OaTbI 


| Cnenyromas 30Ha — 3alaqHad — HaXOJHTCA MO BHAHHEM KYPHHCKHX BBI- 
COB, BbIOPOCOB rpxAseBEIX BYJIKAHOB H MIPOAYKTOB pa3MbIBa rpASeBYJIKaHHye- 
Hx OCTpOBOB HW OaHOK. Syecb HaOJlOalwoTCA MaKCHMaJIbHbIe WIA H3yYeHHOH 
TH [Oxuoro Kacnua cKopocTu ocaqkooOpa30BaHisA, NOSTOMY KOJIOHKaMH 
PbIT WHTepBasI, COOTBETCTBYIONIMH TOJIbKO BePXHeEMY CJIOIO,  BbIeA- 
My B WeHTpalbHOw oG6acTH. OdbIHO 9TO OfHOOOpa3sHaA ToOJa ce- 
X WJIOB, MecTaMH OOoOrallleHHbIX MaHbIPAMH J\WaTOMOBBIX, C ocTe- 
HO pacTylleH KHU3y KapOOHaTHOCTbIO, MeHAIOUlelicA B Mpegenax 10— 
%. Jif HeKOTOpbIX OOpa3lOB XapakTepHa <«My3plpyaTad» TeKcTypa, 
3aHHad C HaCbIIeCHHOCTbIO OCa{Ka Ta30M, M0-BHAMMoMy, ryIyOMHHOrO mpouc- 
TeHud. ComocraBAd pa3pe3bl, BCKPBbITbIe 3eCb, C paspesaMu WeHTpaJbHon 
ACTH, MOXKHO OPHeHTHPOBOYHO MOACUMTATb, YTO CKOPOCTH OTJIOXKEHHA OCaT- 
B 3alaJ{HOl 30He COCTaBJIAIOT He MeHee 1|—2 MM B FO, a MeCTaMH HM HECKOJIb- 
Oombine (caMple mpHOpexHble palioHbl HallMMM paOoTaMM He 3aTpPOHYTHI). 
[panuua Mexkly 3anaHou MW WeHTpasbHOH 30HaMM Ha CeBepe Npoxo,uT Mo 
MHOMY MepufnoOHabHOMy xpeOTy. 3fecb CMeHa XapakTepa OTJIOXKeHHH Mpo- 
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XOAMT OYEHb Pe3KO, ITO NOMTBEPK CHO YaCTHIM OTOOPOM KOJIOHOK B 3TOM Ppafiio- 
. }Oxknee rpanuua noBpopayuupaer ua oro-sanaJ, ouepyuMBad OOJIacTb, re, no- 
AMMOMY, HCCAKaeT BIMAHMe KYPHHCKHX BbIHOCOB. OueBHHO, 3eCb JOKHO 
OMtOfaTbeA Oowslee MocTeneHHoe H3MeHeHMe THNOB oTMOKeHUIL. 
OSaacTb BOCTOUHOFO Me/IKOBOAbA, MOUTH MOJTHOCTbIO MUMIeHHAaA Tep pHreHHOoro 
MHOCA, IIpeACTaBJIAeT pe3KHH KOHTpacT c 3anaqHOM 30HOH. 3yecb mpoucxo_UT 
O*KCHHe B OCHOBHOM X€MOFeHHbIX OCaKOB, cofepmaHue CaCO; B KOTOpBIX 
eppiintaet 70—80%. Cxopocra otTmoxKeHus B STO 30He, ecrecTBeHHO, 3HauH- 
IbHO YMeHbueHbl. [panniy Bocrounol oOulactu, 10-BMMMOMY, culeLyeT mpo- 
QUTb M10 KPOMKe lWeIb(a, TAK KaK KOJIOHKH, B3ATbIC B BepXHel YacTH CKJIOHA, 
IMYAalOTCH BbICOKOM MeCuafiMCTOCTbIO OCaNKOB M OTHOCATCA y2Ke K Apyroli 30He. 
Ora, Apyrad, 30Ha oObequHAeT OGMacTb BOCTOUHOFO CKIOHa H OOWIMpHyt0 
yOoKoBogHy10 BiaHHy 1OKHOH YaCTH MOPA, OOMbUIMe rAyOuHbI KOTOpO! 
JIOTHY!0 MOAXOMAT K TOPHBIM COOpyKeHHAM QybOpyca, a poBHOe, MIOCcKOe 
(0 OOyCIOBIMBaeT IWMpoKH pasHoc ocayKkos. Ilo xapaxtepy pacnpelenenns 
CO; 3mecb BEiensiorca 1- nu 2-fi COH, COOTBETCTBYIOULHe TaKOBbIM B KO- 
HKaX IeHTPaJIbHOM 3OHBI, HO C HECKOJIbKO YBeMUeHHbIMH MOUHOcTaMN. Xa- 
KTePHBIM ABJIAeTCH MOBbILMeHMe MeCUaHHCTOCTH OCalKa B Cepoli Toe H OOHMHe 
ocl0eB MeCKa B HMKHMX YacTAX 2-ro clon. [log neckaMH B HEKOTOPbIX KOJIOH- 
X BCKPBITbI KOPH4HEBEIe OCALKH. 
‘M3 npuseqenuoro oueHb KpaTKOro 0630pa BUHO, YTO pacmpesemenue ocal- 
8 B lOxunom Kacnuu noqunneno onpesenenHoit 30Hambuoctu. Hannune TaKoli 
HaJIbHOCTH OOyCJIOBIeHO TeHcTBHueM pxAa (aKTOPOB, M3 KOTOPbIX He Mocwe]- 
NO POJIb UTpaeT Pe3KO BbIPaKeHHbIM TEKTOHHYeCKHH pembed) WHa MOD. 
VMarepecuo oTmerurb, 4TO BHYTPM BbIeIeHHbIX 30H XapaKTep OTOXKeHHH 
/OCTaeTCA MOCTOAHHBIM, a MipeTepmeBaeT CYIIeCTBCHHbIeC H3MCHeEHHA, HU H3Me- 
UA 9TH CAMBIM TCCHBIM OOpa30M CBA3aHbI C OCOOCHHOCTAMH NOABOAHOFO Pewbe- 
. Oco6eHHo oTueTMBO 9TO! BbIPaxKeHO B MpefeaxX WeHTpalbHOH 30H. B nep- 
O O4epeb NOABep2xKeHbI H3MCHEHHAM MOLLHOCTH OTJIOXKeHHH, COKpalllaroulueca 
NOJHATHAX JO MOUTH MOMHOTO BHIKMHHBaHHA, HO Ha OCOOeHHO pesKO 
PaxkeHHbIX (popMax pebetba MeHAeTCA M JMMTOMOrMYeCKHM cocTaB ocaj- 
8. [IpumMepom Moxer C/1y2KUTb KOsIOHKa Ne 63 (rmy6uHa 540 M), B3aATad BONH3H 
DUIMHbI OHOTO M3 XpeOTOB, re MOA COeM MeCKOB HM CHJIbHO YMJIOTHCHHBIX 
CTbIX M@CKOB JI@KAaT KOPCHHDbIe PIMHI, C NPOCOAMH BY/JIKAHMYeCKOPO Nella. 
| BepliduHe Apyroro xpe6ra (rty6uHa 675 M) nox neHKOM MecKa BCKpbiTa rps- 
yKaHMyecKkad Opekuua (KoMOHKa Ne dl). Hexoroppie u3MeHeHuaA OTMeUeHbI 
ia Wpyrux moguatuax. I myOokwe BnalMHbI XapakTepu3yroTca Oosee 
IKOSePHUCTHIMA H OOwee PHIXJIbIMM OTMOMKeHHAMH (KOMOHKa Ne 58 — rutyOuna 
b M). MoujHoctu ocaf{KoB BO BMaHHax OObIYHO HECKOJIbKO YBeJIMUCHBI. 
Tloxa 0 nogJo6ubIxX H3MeHeHHAX COCTAaBa HM MOLLHOCTeH OCaKOB Ha JIOKaJIbHbIX 
)YKTY PAX MOXKHO FOBOPUTb JIMILIb B CaMBIX OOUIMX YepTax. Ho cam cbakT HasMuMA 
(OH ApPKO BbIPaxKeHHOM 3aBUCHMOCTH OOvIMKa OCaNKa OT MeCTONMOJOXKeHHA 
[Toit WIM HHO “aCTH CKaKM MpescTaBdeT HeCOMHeHHbIM uHTepec. C TaKol 
(KH 3peHHA, T. e. C TOUKM 3PCHHA CTPYKTYPHO-allMaIbHOrO aHaJIM3a, MOp- 
le OcaKu elle He u3y4amucb. Oco6eHHO MHOFO B 3TOM OTHOMICHHH MOryT Nath 
\4ku [OxKuoro Kacnua, orsmaratoulueca Ha HbIHe PpacTYUIMX CTpykKTypax, KO- 
MbIe ABJIAIOT COOOH X2KUBOH MpuMep «KOHCeHMeHTalMOHHOU CKJIaquaTocTHM». 


Kommekcnaa 102%KHaa pe 
| FeoslorHueckad 92KCNeIMUUNA 
Axkaylemuu HayK CCCP 


WMTHPOBAHHAS JIMTEPATYPA 


(7 A. TD. Apxaureapexuia, Mpobsemp Bonro-Kacnus, eB 2, 1934, *°C.. B. sap ye 

uu, JIAH, 52, Ne 8 (1946). 3C. B. Bpyesuu4, CBepxntonrocpounie mpor- 
kt ypopua Kacnufickoro mops, 1957. *M.B. Kaeunosa, JAH, 94, No 2 (1954). 
T. Ilo nos, Cospemenusie ocanku Kacnuiicxoro mops, 1956. % B.®. CoaoBs bes, 
. Kymakosa,l.B. Aranosa, IIpupona, Ne 8 (1958). 7. M. Cyneitma- 
, 1. B. Kuso, Town. AH AsCCP, 10, Ne 4 (1954). 
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Jloknaynn AkafwemMun nayrx CCCP 
1960. Tom 130, Ne 1 


if 


rEOJIOrHA 


E. E. MHJIAHOBCKHH 


O CJIEJAX BEPXHENJIMOWEHOBOrFO OJIEMEHEHUA 
B BbICOKOFOPHOH YACTH WEHTPAJIBHOFO KABKA3A 


(ITpedcmaeaeno akademukom A. JI. Anwunom 13 VIII 1959) 


[Ipo6sema BepXHeMJIHOWeHOBOrO OJIeCHeEHHA MpHHaviexUT K UNCy HaHOO- 
Jiee CNOPHBIX BONpocoB MaJeoreorpapun KapKasa B MO3qHeM kKalHos0e, AO 
CMX Op He HalllequIMX OJHO3HaYHOrO pelmleHHsA. B page palionoB y NOHO 
Kapkasckoro xpeOTa OblWwIM KOHCTaTHpOBaHbl BePXHEMIMOWeHOBLIe PpyOoodu10- 
MOUHbI€ HAKOMVJICHHA, IPMHAMABLUIMeCA 3a TOPH3OHTbI MOpeH (OceTHHCKHe nped- 
ropbs u Ilepegosnie xpe6tn (*, °, 81°, 1%), qomnHa p. BakcaH) uu drroBHOras- 
UMaJbHbie OOpasoBanusa (Kycapckad HaksIOHHad paBHuHa (°), AmKnHOypcKas 
BOSBbILUCHHOCTb (*)). OHaKO HekoTOpble uccieqoBaTenn (JI. A. Bapganany (), 
E. M. Benuxosexas, J]. VW. Mapyaurpusau) craBaT m0, COMHeHHe WIM OTPHaloT 
JIQMHUKOBYIO IIpHpOAy STHX HaKOMIeCHHH, MPHNMCbIBAA HM aJIJIIOBHaJIbHO-po- 
JIOBHaJIbHOe HWW CesleBoe MponcxoxJeHhe BropHok uactu Bonbumoro KapKasa 
MIpH3HaKH BepXHEMIHOMEHOBOFO OVIeeHeHHA He ObWIM H3BECTHbI; CUHTAJOCE, 
YTO CUIeAbI APCBHEHLWUX OJIEJCHCHHH 3][eCb MOJIHOCTbIO CTEPTHI TIAWMaJIbHbIMH ¥ 
3pO3HOHHbIMH MpOleccaMH YeTBePTHYHOFO BpeMeHH. 

B 1956—1959 rr., mpuH reomorMuecKHX HCCJIe,OBaHHAX B BbICOKOTOpHOn 
yactu CepepHoro ckioHa KasKa3a, B BasiKapuu, yaslocb OO6HapyXHTb B He 
CKOJIbKHX MecTaX OCTaTKH MOPeHHBIX OTJIOXKeHHH, TipHHalexallux peBHeL- 
wemy Ha Kapka3e osleleHeHuio. OcTaTKH MOpeH COXpaHHJINCb Ha BbICOTax 2,5— 
3,5 KM B lpefesiaxX Tak Ha3biBaeMOl CeBepo-lopcKol Jenpeccuu (Mexpy Cxasm- 
CTbIM H BoKOBbIM XpeOTaMH) MH MPHMbIKalollero K Hel Cc loro-3anafa Bepxueye- 
TeMCKOrO BYJIKaHHYeCKOrO HarOpbA Ha OCTaHIaX ApeBHero naTOOOpasHore 
pembeda, HbIHe rlyOOKO pacuJieHeHHOrO NMOMepeyHbIMH JOMHAMH. 

TlepBoHauasibHO MOpeHHad TOMA Oblwia OOHapy2xeHa B BepxHeyereMcKON 
Haropbe, B Mexyypeube pp. Uerem nu Kecrants (?,°). Snecb Ha pa3MbiTOr 
MOBEPXHOCTH pa3HbIX TOPH3OHTOB IOPbl, a Tak%Ke MaleO30lCKUX FpaHUTOB & 
CJlaHWeB HeCcOriacHO 3aJieraeT OUeHb MOWHad TOMA (1,5—2 kM) JunapHTOBBI 
TyoulaB, HepexoAWNX BBepXy B TYy@bl (HECKOJbKO J€ECATKOB MeTPOB) H CAO: 
ucTEIe TyponecuaHuku (10—15 M) Toro xe coctaBa. Ha TydonecuanuKku UJE 
BePXHIOIO YaCTh TYCOB C HESHAYHTeJIbHbIM Pa3SMBIBOM Ha BbICOTe OKONO 3,5 KN 
JOXKUTCA TpyOoobJOMOuHaA TOMA MOWWHOCTbIO AO 50—80 M, Koropaa coxpa 
HHJlaCb JIMUIb Ha BOMOpPa3fleJIbHbIX TpeOHAX, HO NepBOHAYaIbHO, HECOMHEHHO 
MepeKpbiBaJla BCKO MOBepXHOCTb BYyJIKaHMYeCKOrO WiaTO. Ona cuomwKeHa u3 ca 
OoorlaxKeHHbIX BaJIYHOB, YIJIOBaTbIX TvIbIO HM MeJIKMX OOJIOMKOB (oT 2—4 m JK 
H€CKOJIbKHX CAaHTHMeTPOB), 3aKJIOUCHHBIX 6€3 COPTHPOBKH WM KaKOli-1H60 opu 
CHTMPOBKH B HeCJIONCTON pbIXJIOH WeOHUCTO-cynecuaHO, MecTaMU cyrMHHCTO! 
Macce, COCTOAIeH H3 NepeTepTOrO MaTepHasla PbIXJILIX JIMMAapHTOB, naneoso0K 
CKHX MH OTYACTH IOPCKHX MOpoA. OOJOMKH NpedcraB/eHI pasHooOpa3Hbimu rpa 
HHTaMM (MpeoOJlafaior), THeHcaMH, KpUWCTaJIMYeCKHMH CJlaHlaMu, amcu6o 
TaMH, KBapIHTaMH, a B 8allaHOM 4YacTH HaropbA — TakxKe H3BeCTHAKAaMH J 
TeppHIeHHbIMA MOpOJaMH IOPbl, KOTOPbIe HbIHe Ha STOM yuacTKe Ha ypOBH 
3—3,5 KM HM BbILUe MOJIHOCTbIO Pa3MBITLI, HO BbICTyMAaloT H3-Noy JIMMapHTOB 1 
| KM TuMcOMeTpHueckH HMKE BbIXOLOB OMMCbIBAaeMOH Tom (B Bep XOBb) 
p. Kecrantni). Copokynuocrb reHeTH¥ecKUX MpH3HaKoB, Nerporpaduyueckult co 
cTaB OOJIOMKOB H YCJIOBUA saJlefaHHA TOJIMM MOSBONAIOT paccMaTpHBaTb ee | 
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YeCTBe MOPeHbI, OTJIOXKEHHOH JIeMHHKOM NOKPOBHOrO THIa, JBUraBIIMMcA Cc 
Naya UW C tora, T. e. c Boxogporo xpe6ra *. 

Ha MopeHy M pasHbie TOpH3OHTHI BepXHeli YaCTH NMMapHTOBOM TOU C pas- 
IBOM, TvlyOMHa KOTOPOrO B NpHBepWIMHHOH uacTH HaropbA Aocruraer 200— 
OM, JO%KaTCA NOKPOBbI AHAC3HTO-alHTOBEIX 1aB (Gonee 300 M), usBepraB- 
AXCA BYyJiKaHaMu Kym-TioGe uw Kuroren-Kas. 

JlaBbl Takx%Ke COXpaHWJINCb B Bue SPO3HOHHBIX OcTaHLOB, NpeOxpaHuBLIMXx 
)PEHHY!O TOJLMLY OT NOMHOTO YHHYTOReHUA. 

Bospacr MOPeHHOH TOJILIM YCTaHaBJIMBaeTCA HMCXOAA M3 CJIeMYIOULHX Ccoo6- 
2KeHHH: 3 

1. [ia AunapuTopoh TOMMH TBepAO ONpezeseH BepXHEMJIMOMeHOBBIH BO3- 

CT, NOCKOJIbky B CpeqHeM TedeHun pp. Uerem, Dakcan u Ap. OfNoBospacrHbili 
(MaPHTOBbIM NOKPOB COrlacHO HaJleraeT Ha BEpXHEMJIMOWeHOBY!0 KOHTIOMepa- 
BylO TOJIIy H C pa3MbIBOM HM HeCOrlacHeM NepeKpbIBaeTCA HM2KHEVelicToLe- 
BbIMM TasleyHuKaMu (1%, 1°), 
2. Huurownad ammintya pa3MbiBa B KpOBJe JIMMapHToB nepex oTMOKe- 
(eM MOPeHbI YKa3bIBaeT Ha KPaTKOBPeMCHHOCTb MHTepBadla MexkLy OOpasoBa- 
[eM 9THX TOV; HHTepBaJl Ke Mex ly HaKONJIEHHEM MOPeHbI H aHJe3HTO-jallu- 
BbIMH M3JIMAHMAMU Opi, CYA NO 3HaYHTeIbHO Ooee riry6oKOMy pa3MbIBy 
JO—250 mM), ropa3qo0 Gouee AHTebHBIM. 

3. CoppemeHHEI Bpe3 p. Uerem B ypoBeHb MOpeHHOM TOMMM y Cc. DaLTi0610 
cTHraeT 2 KM. Sflecb Ke, Ha CK/IOHAX JONHHDI Uerema, OTYeTIMBO BbIpaxKeHbl 
AMKTbI AHMUL LOJIMHbI HWKHE- M CpefHeMelcTOMeHOBOTO BOspacTa, KOTOpEIe 
M MpOCJexUBAHHH BOJIb JOJMHbI YBASbIBAIOTCA C COOTBETCTBYIONIMMU Tep- 
caMu B Npefzroppax. J[HMule cpefHerseHcTOMeHOBOrO Tpora C XOpOLO co- 
AHHBIUMMMCA MOpeHaMH pacnoOviaraetca y C. OQubTIOOIO, Ha JIEBOM CKJIOHeE 
JimHbI UereMa, Ha OTHOCHTEJIbHOM BEICOTe OKOIO 200 M, a peHKTHI AHuIIAa 
XKHEMIeCMCTOMeCHOBOH MOJMHbI C OCTaTKaMH (PJICBHOrJIALMaJIbHbIX MW MODPeH- 
IX (?) oTN02%eHHH — Ha BbIcoTe OKOIO 450 m. Murepecuo, uro ecm B cocTaBe 
CHENJICHCTONECHOBLIX HAaKOMVeHH pe3kKO MpeoOsalatoTr TpaHuTbl, TO HYK- 
JIEHCTOICHOBbIe B OCHOBHOM CJIO2KeHbI M3 OOJIOMKOB BeEPXHEMJIMOMeHOBHIX JIM- 
[PHTOB, H3BECTHAKOB MaJlbMa, a TaK2Ke aHJ@3HTO-allMTOB, BeHUAaIOUIMX pa3- 
5 BepxHeyeremckoro Haropba. OueBuyHoO, B TO BpeMA Mameo3s0licKH cy6- 
paT B BepxoBbax Uerema Obl elle B SHaYMTeMbHOM CTeMeHH MepeKpbIT 1op- 
Si WM BePXHEMJMOMeCHOBLIMH OOpas0BaHHAMH. 

Tipupeyenupie JaHHble B COBOKYMHOCTH NO3BOJIAIOT OTHOCHTb aHfle3HTO-Ja- 
[TOBbIe JIaBbl K HavaJly HWKHerO MieHcTOWeHa, a NOMCTHaIOuly!o UX MOpeH- 
10 TOJMLy — K BepXaM BepXHero MIHOWeHa, CKOpee BCero — alllllepoHcKomMy 
cy **. C 9THM BbIBOJOM XOPOIIO yBA3bIBaeTCA MPHCyTCTBHe B CeBepHBIX 
elroppax KapKa3a 3aBeJOMO BepXHEIIHOWeCHOBbIX «MOPeCHOMOOOHEIX» OOpa- 
BaHUU, KOTOPble, HeE3aBHCHMO OT HX KOHKPeTHOPO reHesHca, CBHJETeEJIbCTBYIOT 
famosuanbux, 10-BHHMOMY JI€HHKOBbIX, YCJIOBHAX, CYULECTBOBaBIUHX B 
pHOoH uacru Kapxasa B Ty 9noxy (*). 

Jlanee K BOCTOKY aHaJlOrM4unHad MOpeHHas TOVJa Oblia OOHapyxKena Ha OO- 
I pHoH nmmomaqu Boxopaszena pp. Uerem u Uepex Besunruescknl. Syecb 
 HaJleraeT Ha XOPOWIO COXpaHHBULyIOCA BbIPABHEHHYIO MOBepXHOCTb Cepepo- 
iCKOM empeccuv, cpesalomly!0 CKJiaqyaTbie CTPyYKTYPbI, COMKeHHHIe JeHacoM 
orrepom. HpiHe sta MOBepXHOCTb mpHoOpesia BTOPHYHBIM (TekTOHHYeCKHh) 
i ee K ceBepo-BocTroKy mogq yrmom 10—15°, Onarogapa ywemy ee OTMeTKU 
fpacrarioT K oro-3anayy or 2,5 qo 3 xm. B ofHoM Mecte (y HCTOKOB py4bs 
bCy) MOM MOpeHOH O6HapyxXKeHa JIMHSa JPeBHUX aJVJIIOBMAJIbHBIX Ta/ledHHKOB 
mHOcTHIO B 10 M. Mopennaa Tomuta (20—30 M) caoxwKena us Cla00 OKaTaHHbIXx 
tyHOB  yrvOBaTEIX TIbIO H OOIOMKOB KpUCTaJWJIMYeCKUX C/aHIeB HM THEHCOB, 
KBUTHIX B Mpuseraromjeli c tora YactH Boxoporo xpeOra, c HesHayHTe/IbHOU 


| * K. H. Macbenronpy (7) omm6ouno mpHHaa 2TY MOpeRY 3a MIacTOBylo MHTpy3uio (cua) 
MHATOB KalHOSOHCKOrO BO3spacTa. 

i** TlepponayaibHo, Jo cCOopa AONOMHHTeIbHBIX JAHHBIX, MOPCHHad TOMA MpeATOOKATEMb- 
\Dbila OTHECeHa K HMKHeMy Melicroueny (2). Tak xe JaTHpoBau ee IO. II. Macypenkos (6). 
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IpHMeCbIO BaJlyHOB, TpaHHTOB H 1OpCKHX HeCYaHHKOB, 3aKJIOYCHHBIX B jeca 
HCTOM,H HeCOpTHpOBaHHOM OypOM CyTvIMHKe C MpHMecbIO WleOeHKM 1OPCKHX HI 
pol, KPHCTaJJIM4eCKUX CaHWeB HM MeJIKUX TasieK, 3aXBaYeHHbIX H3 MOACTH al 
IHX JIMH3 aJVJIOBYA. 

Eme Bp 10—12 xm xk wro-BocToKy, Ha BOJOpa3fevie pp. Yepex Besunrne 
ckuli u Uepex BaKapckuit, Ha BbIpaBHeCHHOM MOBepXHOCTH OCTAaHIOB ApeBHEe 
- pesbeda Cepepo-lopckoH  empeccH 
foro-BOcTOuHee HM BOCTOUHee Toppl 4Y 
rer-J[Kopa, Ha BbICOTe OKOIO 3 I 
OO6Hapy2KeHO HeCKOJIbKO MIATeH aHall 
THYHOH MOpeHHOH TOJIMIM, Hasleraroul 
C HecoriacHeM Ha MeC¥aHO-rvIMHHCT! 
mOpowp JieHaca HM KPHCcTaJJIM4ecK 


Vv 
vu ! 


efiesen Han A ke clan. Bomee ceBepHbii  ocTaH 


-Snetio6io % HemocpeACTBeHHO MOACTHJIaeTCA OCTa 
KOM MOTOKa BepXHEIWIMOWeHOBBIX a 
Je@3HTO-RaluToBLix JiaB *. Mopenu 
Tomua (20--40 M) cocrouT H3 3aKJI 
YeCHHbIX B HeCJIOHCTOM CYyIIMHKe CJlal 
OKaTaHHbIX BayHoB (fo 1—2 4 
TvibIO H MeJIKHX OOJIOMKOB cCepbIX Ip 
HHTOB, KOTOpble B KOPeHHOM 3aJleraHl 
BbIXOJAT loxKHee, B BOKOBOM xpeOre; 
HWKHeH J uacTH TOJULH MpHcyTCTBy! 
TaKxKe aHJe3HTO-alHTbl, KpHCTad 
Puc. 1. Cneqbt Bepxunelmuoluenosoro ove- “YeCKHE CaHUbl H TePppureHHble MNOpPOs 
Je@HeHHA B BbICOKOropHoK uactu Lleutpab- HH30B JIeHaca: NecCuaHHKH, T[pdaBeJIHT! 
Horo Kaskasa. J — peed eae KOHTIOMepaTbl (KpyHbIe OOJIOMKH) 
ee aan _sepxuii nauouen: @I@BPOJMTEI, apTAJWIMTbI, — cHLepy 
2—Mopenube orioxenua moKposHoro (Me/IKHe O6IOMKH). Berpeuaiotca Ta 
omeeHeHHA, 3 — JIMMapHTbl abOpyccKoH Ke OTJeJIbHbIe TaJibKH KBaplla, Mpow 
ByTKaHMueckolt oOacTH, 4 — aHyesuTO- xonsiMe U3 Oa3aJIbHbIX KOHTIOMepaT 
6a3sambTHI (rr. Cypx u Kpanpyx), 5— au- ° 
JIIOBHAaJIbHbIe OTJIO*KeHHA, 6— aHe3suTo- Cpe Hero sia. 
qauuTet paliona r. Uerer-JxKopa (Kas6ex- CoppeMeHHbie Tporopble —O/IME 
cKas ByJIKaHHuecKad oOOmacTb); 7— ycryn Uerema uw OOOHX Uepexos, HecyUtHe] 
KY9CTHI _CkaJIucToro ee 8— Cesepo- cponx cKJOHaxX  ocTaTKH y poBH 
Fa ee eoneRGPASHeNLABe  cpemne- u HinkHeTAelCTONeHOBE JA 
Bpe3aHbl OTHOCHTeJIbHO YPOBHA Ape 
Hero BLIPaBHEHHOrO pebeda CeBepo-10 
CKOH Jlempeccuu, Ha OCTaHWaX KOTOPOrO 3avleratoT Ha OOOMX BOMOPasyenax ON 
CaHHble MOpeHHble TOM, Ha riyOuny Wo 1,5 km. CxogcrBo ycnospui 3auer 
HHA MO3BOIAeCT CUHTaTb 9TH TOJIUM OMHOBO3pacTHBIMH Cc MOpeHOH Bepxuew 
TeMcKOroO Haropba. 

Creqbl ApeBueiinero OseeHeHHA BCTPe4eHbI Taky%Ke Ha CeBepHOM CKJIO! 
Cxasuctoro xpeOtTa Ha yIWIOWeHHOM yuacrKe BOOpassenbHOrO rpeOHA Mex) 
ommHamu pp. Kapacy Besuurmescxuli u Benaa (Hambunk), Bpe3aHHbiMH I 
riiyOuny 20 0,8 KM. 3fecb, y MOLHOMKbA BepXHeMMOWeHOBOrO BysKaHa Kpa 
WyX, Ha OTMeTKax 2—2,1 KM, Ha pa3MBITYIO NOBePXHOCTb BaJlaH2KMHCKUX 
POTePUBCKUX OTIOXKeCHHH HeCOracHO HasleraeT ciekyroulad cepuaA BepXHenIH 
WeHOBLIX OOpa3soBaHHH: 

1, Anmtosuatbuble rasieyHHKM M KOHTOMepaTsl 43 O6IOMKOB KpHCTaJJ 
yYeCKUX MOpO HW Me38030HCKUX H3BecTHAKOB — 10 m. 

2. AnjlesuTo-OasaIbToBbIe Tyb, TyPoOpekyuH u MaBbl — HecKOWbKO J 
CATKOB MeTpOB (IpOLyKTbI u3BepxeHu ByKaHOB Cypx u Kpanyyx, mpenm 
CTBOBaBIUIMX H3Bep2%KeHHAM JIMMapHTOB HwxKHeyeremcKoro Haropbs (24) 


* OTO e(MHCTBEHHEIH OOHApyKeHHbI Jo cux Mop in situ ocranell anse3uTO-RallMTOBOrO F 
Kpopa Ka36ekckoli By1KanMuecKo O6nacTH, NepekpbiBaBlllero B BepXHeM MMolene TaBHl 
u Bokosoit xpe6tn or pp. Uepexos na 3anaye Jo p. Tepeka ua Boctoke (1). 
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3. Paneunuku Tuna cox 1, c npocnosmu aJICBPHTOB WM TVIMH O8epHOrO Mpo- 
(OK MEHHA — OKONIO 20 M. 

4. Mopexonogo6naa TOMA u3 MOyOKaTaHHbIX WH YAOBATHIX PIbIG (n0 2— 
I) 1 OOJIOMKOB aHJesuTO-Oa3abTOB, pexke — BepXHeIMMMOWeHOBHIX JIMmapu- 
|, H3peqKa TpaHATOB, H3BeCTHAKOB HU up.— Zo 30—50 om. 

YcNOBMA 3aleraHHA ONMCaHHbIX OTMOKeHU u nmeTporpaduyeckut cocras 
(OMOUHOFO MaTepHasia CBUeTeIbCTBYIOT O (OPMHPOBaHHM BCeX UX (B TOM 
fle cod 4) B OOcTraHOBKe c1a60 pacueHeHHOrO pembetba u ZpeBHeli rupo- 
mM (ouuHa mpa-Uepexa Beusnuruesckoro — mpa-Benoii), cyuyecrsosasuiett 
3aJIOXKeHHA COBPEMCHHBIX TIyOUHHbIX HonMH. Ilo ananoruu c Bepxneyerem- 
(M palOHOM MbI paccMaTpHBaeM clot 4 KaK MOpeHy BepXHerJIMOMeHOBOrO 
jpacta. 

YcNOBUA OTMOXEHHA JIPCBHAX MOPEHHBIX TOV, Ha OCHOBAHHH V3/10xKeHHBIX 
HbIX PHCYIOTCA CJlefyIouluM OOpasom. B Kone namomwena Mexkmy CxKasn- 
M 4 DoKoBbIM XpeOTaMH CyllecTBOBasa MpOLObHad MNOCKOAOHHAA 2pO3HOH- 
Wempeccua, elle cao MpopesanHadt LOJIMHAMH KPyMHbIX MOMepeyHbIX Pek, 
pavoue BepxOBuii coppeMenHoro UeremMa nepeKpbiTtad MOULHbIMM NOKpOBaMH 
apHTOB, CJlaraBlUMX ByJIKaHuYecKoe MviaTo. BemezcrBue nogquaTui KapKa- 
4 OOWerO YXYAWeHHA KIMMaTa B HanOOslee BEICOKOrOpHHIX 30HaxX KaBKa3a — 
Vnapuom u Boxosom xpeOTaxX — BO3HHKJIO MOU[HOe OIeeHeHHe MOKPOBHO- 
ula. PacnpoctpaHaAAch K CeBepO-BOCTOKY, OHO MepeKpbIIO pacnosOxKeHHbIe 
eBepHoro nofxHomuA Boxoporo xpeOtTa ByJIKaHH4ecKOe MaTO M XOJIMUCTYIO 
sHuHy (CeBepo-lopcKad Jlenpeccua) BIVIOTh WO ycryna Cxanucroro xpe6ra, 
OpbIH JIGHHK CMOr MpeoAOeTb JIMMIb B OTJICJIbHBIX CKBOSHbIX JO/MHAX. 
M CBOeM OTCTYNMaHHH JIeMHHK OCTAaBHJI MOUWIHBIM MOKpOB JOHHBIX HM OTYAaCTH 
(CUHDIX MOpeH. OJHOBpeMeHHO Ha CeBEPHOM CKJIOHe MeHee BbICOKOrO CxKa- 
TOrO xpeOTa TakxKe BOSHHKJIM OTCJIbHbIe MATHA 3HAYHTeJIbHO MeHee MOILHO- 
OJIyMOKPpOBHOrO Ole leHeHHA. 

Tlpu nocaenyioujux uerBepTHUHbIX TOPHO-JOAMHHBIX OJIeeHeHUAX BCIEI- 
j“e rsury6oxoro (qo 1,5—2 KM) 9po3HOHHOTO pacuWieHeHHA BepXHEeMJIMOLeHO- 
BbIPaBHeHHOH MOBepxHOcTH CeBepo-lopcKol Aempeccuu u BepxueyeremcKo- 
HaropbaA, pacMaBllleHcA Ha OTJeIbHbIC H30JIMpOBaHHble OCTAHIIbI, MOceqHHe 
€ He MOrIM NOKpbiBaTbcaA JeHuKaMH Boxoporo xpeOra, KOTOpbIe Tellepb 
CKaJIMCb MO TPOrOBbIM JOMHAM TIPHTOKOB TvlaBHbIX peK. OTHM B OCHOBHOM 
\bIIO OGYCJIOBJIEHO COXpaHeHve OCTAaTKOB MOPeH BePXHEIJIMOWeHOBOrO OvIe- 
(CHUA. 


-Mocxoscxuii rocyapcTBeHHbIi yHHBepcuTerT Tlocrynuso 
um. M. B. JlomoHocosa 5 VIII 1959 


ITMTHPOBAHHAA JIMTEPATYPA 


1yl. A. Bapgauanu, J[loctnmmoueHopan ucTopHa Kapxkascko-Yepxomopcxo-Kac- 
ckoH o6nacru, Epesan, 1948. #1. M. 3apuaae, E. By. M HAAHOBCKA HK, 
. AH CCCP} cep. reom., Ne 6 (1957). %C. A. Kopaaes CK uM. KoHTHHeHTaJIbHbIe 
ua Amxunoypa, Baxy, 1936. 4A. E. KpusomyyuKkuilt, O BepxnenmomeHoBom 
meHenuu Bombuoro Kaskasa. Hayy. tok. Bpmcul. WKOMbI, Teow.-reorp. HayKH, No 2 
8). 5 C. JI. Ky mes, Tp. Mucr. reorp. AH CCCP, s. 51 (1952). ° 10. Il. Macy- 
HKoB, Mss. AH CCCP, cep. reon., N06 (1957). 7 K. H. Wlabpbenroaby, Matep. 
STEW, wos. cep., B. 14 (1956). § TM. H. Waamenesexkui, Yeap. Ces.-Ocerunck. 
., OpmKonuKugse (1939). °° A. JI. Peaturapaz, Peonorua CCCP, 9, Cepepupli Kas- 
1947. 1B. Tl Peurapreux, Tp. BIPO, s. 148 (1932) 008) Beale teu realy 
i, COopH. [Ipupogunre pecypept Ka6apazuucKolt ACCP, Msn. AH CCCP, 1946. 
3. T.Penraptren, M3s. AH CCCP, cep. reou., Ne 4 (1955). M.C. Ilpenwos, 
HUH, ps. 3 (1928). 


Jakas 2407 164 


Jloxuann Akafemun wayk CCCP 
1660, Tom 130, N 4 


TEOAOl Hy 


VW. M. MOKPOBCKAA u B. B. 3AYEP 


MAJIMHOJIOTHYECKOE OBOCHOBAHHE BO3PACTA AHTAPEHOCHBE 
OTJOKEHMM MPMBAJITHKH 


(ITpedcmaerexo axademuxom A, JI. Anwunoim 13 VIII 1959) 


Tlaneorenopnie nopogn Tipu6astHku mpectaBJieHbl! MOPCKHMH OCa]KaM 
K KOTOPbIM IIPHypPOUeHbI AHTAPeHOCHBIe MPOLYKTHBHDIC OTJIOMKEHHA, TAK Ha3k 
Baemasx romyOan 3ema *. Onn CoepxKaT MHOPOUNCJIeHHbI€ OTMEYATKH PacTeHy 
(3-5) mw ocrarKu Hacekomblx (1,?,”). 

Ilo janupm M. II. )Kapkopa, pa3pe3 maJieOreHOBbIX MOPCKHX OTJIO*KeHH 
IIpu6anTuku MOxKeT ObITb CXeEMATHYECKH MpeCTaBJIeH B CJleAyIOWeM Bue (CHI 
3yY BBepx): 

Ha orioxKeHHAX MeJOBOTO BO3paCcTa JIEKUT TOMA MeCKOB, MeCYaHHKOB 
meCuaHMCTbIX Play KOHHTOBBIX PIM. [IM HbI WepeKPbIBaIOTCA CBETJIO-CePbIMH KB] 
IleBO-rvlayKOHHTOBbIMH mecKaMH. Bye mecKOB 3aJieraloT MJIaCTHUHbIe CBETII 
3eJICHbIe TIayKOHHTOBBIe MVIMHbI; B HUX Ompesemenbl (opamuuUdepn Margim 
lina behmi Reuss., Uvigerina costellata Moroz., U. probosceidea Schwage 
U. hispida Schwager, Bulimina aksuatica Moroz., Cristellaria laticostat 
Tutkowsky, C. inornata (Orbigny), C. dutemplei Orbigny, C. acutu 
E. JI. Wan qatupyer sTor Kommuiekc BepXHHM 3OLLEHOM — HHXKHHM OJIMTOIMeHON 
B. T. Banaxmatopa cuntaer Marginulina behmi Reuss., Uvigerina costellat 
Moroz. u Bulimina aksuatica Moroz. xapakTepHbIMH JVI BepXHe€9OILCHOBB 
oToxeHHH. Bre CBeTIO-3eJIeHbIX TIMH C (opaMHHMdepamu 3avieraeT row 
Oa 3eMJIA — TvIMHa TvlayKOHHTOBaA, WecuaHMcTas, cHOsuMCTaA, mmoTHan. I 
Wy6aA 3eMJIA Me€PpeKPbIBAeTCA TOULeH rlayKOHHTOBO-KBapleBbIX MeCKOB. Bep3 
HHH COM MecKOB CJ1a60 CLeEMeHTHPOBaH IiayKOHHTOBO-IIHHHCTbIM ILeMCHTOD 

Hamu ** na cojepxanhe MAKpOCHOp ObWIH H3yYeHI MOCIOHHO romy6aHn 3en 
JAW HM KeNeEKaMaA TOMMA OCANKOB, BKJIOUAA H MEJIOBbIe OTMOXKeHHA Ha yuac 
Ke s[HTapHOroO MecTopoxeHHA (moc. AHTapHoe KamunMurpaycKon o6.). M 
JIOBbIe OCANKH MUKPOCHOP He COMepxaJIN, B HUX ObIWIM BCTPCYEHBI TOJIbKO MOPCKI 
Bogopocim. B Ta6a. 1 mpHBeweH CNHCOK pacTeHHH, MHKPOCHMOPbI KOTOPHIX Obi 
onpeqeleHb!l B TrowyOoH seme HM MOCTHJIaIoOllel MeCYaHO-rIMHHCTON TOV 

B CMOpOBO-IbIIbILEBOM KOMIMVICKCe MeCYaHO-PIMHHCTOM MOpCKOH TORU 
JexkalleH moO rouy6ok seme, B JOBOIbHO OOJIbIIOM KOM¥eCTBeE OTMeUeH 
cnoppt Lycopodium, B tom uucae L. rotundatum Sauer, Selaginella, u pasam 
HbIX COOCTBEHHO M€3030HCKHX MamOpOTHHKOB Cem. Cyatheaceae, Gleicheniacea 
Schizaeaceae, Osmundaceae. Inia romoceMeHHBIX JjaeT 3HauMTeIbHbI mp 
Il€HT, CpeflM Hee HEOOXOAMMO OTMETHTb pHcyTcTBHe nbIbuUbI Cedrus baltic 
Sauer. [loxppirocemeHHble mpeAcTaBIeHbI UpesBEaHO OoraTo mbWIbuolt mip 
UMYULCCTBEHHO YMePeHHBIX WIMPOKOJMCTBEHHBIX JIMCTONAAHbIX MOPON, npexc4r 
BuTeseH cem. Juglandaceae, Betulaceae, Aceraceae, Tilliaceae uv. nm. Upe 
BbIYaiHO BaxkHbI HAXOAKM MbWIbILbI HECKONbKUX Tponuueckux BuoB Myric 


* SHTapeHOCHble OTIOXKEeHUA ObIIM HasBaHbI «<royOol 3emmei» ropHopa6ounmu. [log 971 
Ha3BaHHeM OHH WIMPOKO H3BeCTHBI B HTepatype. B Jaibueliliem STOT TepMHH UCHOMb3yeTcaA Hal 
6e3 KaBbIveK. 

* 

* Anamusbl mpousso_uau B. B. 3ayep, JI. B. Kanyruna u UH. M. Tlokposckas. Ocucrn 

oOpaOorka NaMHOOrMuecKUX MaTepHaoB BbINOMHeHa B. B. Sayep. 


Taoaunma 4.5 


Tlonernua, 


Tony6aa HMonerun. | Tony6aa 
ocaqKu 3eMIA ocaqKi 3eMJ1A 
les en. en. M. spp. a en. 
gnum sp. 1—3 en. en. Juglandaceae gen. gen. Ray Pe er up 
podium rotundatum Juglans sp. em., OU. p en., p 
ler sp. n 0—6,6 e—., cu. p. || Pterccarya sp. efl., D. ef., p 
. selago SS Nie, O8-. Pam canyassDs ies Je en. 
ye ad) ef., OF. p.|en., ou. p. || Engelhardtia sp. ek., p. en Dp 
inella spp. ef., OY. p, |\em., OG. p. || Alnus sp. el., p. en. 
heacae gen. eq. — Betula sp. eq., Pp. CN, O43 De 
ea sp. 1—2 en. e7.—4,0 Carpinus sp. ee, (Pe CN OF) Pe 
phila sp. eq. — Quercus spp. en., Pp CN.) Ole Pe 
sonia sp. ex en. Castanea sp.+ 
jum sp. == en. p. + Castanopsis sp, 0—6,0 e7.—20,0 
odiaceae gen. gen. ex. eq.—7,0 Zelkova sp. _ CA, OU. 
ntum sp. ej. en. Celtis sp. — Cn Of ps 
dium sp. eq., OU. Pp — Mcraceae gen. sp. — e7., OW. DP. 
odium sp. Cy, LOW. op). ex. Proteaceae gen. gen. en. — 
‘henia cari- Proteaceae (?) gen. e., OU. p _ 
ca Bolch. e., p = Magnolia sp. ey., OF DP Oia Ds 
agulata Bolch. eee py Calycanthaceae gen. sp. = en. 
shenia spp. en. en. Nymphaeaceae gen. sp. ey., OY hima 10)- 
saeaceae gen. gen. en. — Hamamelidaceae gen. gen. | en. em., Pp 
dium tuberculatum Platanus sp. = en.—8,0 
Mer sp. n. ex.—10,0 | en., o4. p. || Rosaceae gen. sp. = en.) Ds 
zaea Sp. eX., O88 P = Geraniaceae gen. sp. = eq., p- 
mia cf. macrorhysa Euphorbiaceae gen. sp. = iiion, 19 
al.) Bolch. ejl., O4. P — Rutaceae gen. sp. = en., p- 
orsistriata Bolch. Cm Ot, {p, = Rhus sp. (Mita, Job Cie Ds 
Dp. ex. en. Ilex sp. CT OUpe a ume Tees 
ia sp. ey., OY. Pp. | e., oF. p Meliaceae gen. sp. — en, OF D> 
bnda sp en., DP Cpe OUD) Icacinaceae (?) gen. sp. — e., OF. p. 
riletes sp. ens, Pp = Acer sp. = en.5 "Pp 
©nozonotriletes Rhamnaceae gen. sp. iy Oe = 
iger Bolch. en. = Tilia sp. eq., p. en. 
ales TOUHEe Elaeagnaceae gen. sp. = eq., OW; Pp. 
jonpeseseHHble _ ex Nyssa sp. = ex., p 
pnia sp. ey., OY. p = Begcniaceae (?) gen. sp. — Ens, (OF Die 
Poaceae gen. gen. e., OY. Pp. |e, OF. p Myrtaceae gen. sp, p. ex., 4 
icarpus sp en. en. Myriophyilum sp. = ey., OW. Pp. 
> Sp. Cot. rOu. ey., o4. p. |] Araliaceae gen. sp. _ Chane Ds 
la sp. ex. ey., o4. p. || Umbelliferae gen. gen. = en. 
. sp., sec. Eupicea en; eo. enty ae Cornaceae gen. sp. _ Pigs foo 
. sec. Eupicea? Cie eDis ~~ Ericaceae gen. gen. (SiG D0 Ci & 
“is baltica Sauer sp. n. en.—7,0 — Calluna sp. — G7, OlenDs 
5 spp. (subgen. Haplo- Oleaceae gen. sp. ex., Dp. = 
on) ex.—61,6 ex.—55,0 || Sapotaceae (?) gen. sp. — Cepia oks Bjoks 
B cneKTpax || Apccynaceae gen. sp. — eq., Pp 
Bep xHeit Extratriporopollenites 
| yacTH sp. 1—6; 8—17 eq., U 
6 sp. sec. Cembra + + EATS mune vo dee 24 — eq., PD 
5 sp. sec. Strobus + + E. sp. 20 sec. Pompeck- OR. De 
6 sp. subgen. Diploxy- joidae Pf. 
| 0—8,4 ex.—3,0 Triporopollenites sp. €f., OU. p. — 
b Spp. en.—14,4 _— Angiospermae, TouHee He 
idiaceae gen. gen. 0—5,2 ex.—8,0 ompemeseHHble, MpeumMy- 
Dia sp el., p- eq., P- UleCTBeEHHO TpexOopo3y- 
dium sp eq., Pp. HO-MOPOBbIe | en.—15,0 e7.—45,0 
ostrobum sp eh. _ JipeBpHve nepeoTmoxeHHbIe 
opitys verticil- CMe ee IIbIJIbIEBbIe 3ePHa H Cio- 
formis Sauer sp. n. en.—3,0 ex.—3,0 Pbl Me€pMCKHX, IOPCKHX, 
jotes sp, — eq., OW. p. BO3MOXKHO MEJIOBbIX Pac- | 
ne (??) (51 Oh: Ol OFF os TeHHit em, P a 
cotyledoneae = Hystrichosphaeridae M. u. 
Sp. eq., oF. p. |eg., o4. p. || Peridineae _ 13% q, 
4a granulata Sauer = Chrysomonadineae q, M. 
n. ef., OF. DP. _— Aletes (cC6OopHaa rpynna 
Ibtilis Sauer sp. n. eq., 4. q. cop HeonpexeneHHOu 
Hartwegii Wast. _ ef., OY. Pp. cucTemMaTHyecKOH MpH- 
fegans Sauer sp. n. en — Haj. lex HOCTH) M. Me 
kigua Sauer sp. n. = Oe, ule Cnukysbt ryOoK M. eX. 
firabilis Sauer sp. n. ef., O4. p — Payuvonapun a. 75 
fra Sauer sp. n. _ eq. 


ual? 


Il pumeuanne. Ex. — equHHyHo, 04. p. — O¥Hb PeKO, 4. — 4aCTO, M. — MHOT a B 
». Lupamu o603Ha¥eHO MpoweHTHOe cosepxXaHue MAKPOCHOp TOFO HJM MHOFO pacreHHA 
€M laJIMHOJIOTHYeCKOM KOMIVIeKCe. 
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Myrtaceae, Ericaceae, Palmae (??), 17 cropomopd uckyccTBeHHoro COOpHO 
«poyla» (cnoporuna) — Extratriporopollenites 4 ofHoro «Baya» (cnopomop@) 
Triporopollenites. Cy m0 CTpOeHHIO MIbIWIbIeBbIX SePeH, OHH IIpHHaWexe 
110-BHJuMOMy, HekoTopbim Myrtaceae, ApeBHHM, BepOATHO TPONMYeCKUM BU 
Myrica 4 Apyrum cy6rponmueckum MH TponwyeckHm ~opmam. Kpome Toro, 3H 
OTMeYeHa IIbWIbIa ABCTPasO-appHKaHCKHX OOuTaTetel — Proteaceae. [Ibitb 
Proteaceae H HeKOTOpBIe cnopomopdbt Extratriporopollenites, BcrpeweHHi 
3eCb, XAPAKTEPHbI BOOOUIe AIA OTMORKEHHH PasJMUHBIX APYCOB BEPXHEFO MEd 
B 3aBHCHMOCTH OT TIpHHadexHOCTH paHoOHa K TOM HJM HHO OOTAHHKO-reoryt 
(puueckoli mpoBHHuHH. Hamune cpe2H3eMHOMOPCKHX, aBCTPayIMHCKUX H TE 
MMUeCKHX pacTeHuii mpHAaer STO, B OOUeEM yMepeHHOH, ope, OCOObIK OTT 
YaTOK, OTJHUAIOWHH ee OT H3BECTHBIX HAM OJIMFOIeHOBbIX H MHOIMCHOBBIX Gul 
[Ipu6anTHKH *. 

Tlo-BuuMOMY, IIpMBeAeCHHEI CNOpoBo-MblibyeBoH KomueKc II pnOanrH 
MOMKET COMOCTABATbCA C KOMMIEKCAaMH 43 OyyaKkcKOM (CpeqHHM 9OWeH) HM HA. 
Hell uaCTH KMeBCKOM (BepXHHH 390NeH) cBuT YkpaHHbl, HO OTMM4YaeTCA OT H 
Ooulee YMepeHHbIM OGJIHMKOM PaCTHTeJIbHOCTH, HM IpeACTaBJeHHOK. OTO OTVMY 
MOXKeT ObIThb OObACHEHO MpHHalwexkHOcTHIO TeppHTopuu IIpHoanTHKH K HE 
6oTaHuKO-reorpawuecKoH MpPOBMHUKH, ueM YKpaWHa, WH HEKOTOPBIMM HEe3E 
YHTCIbHBIMH pa3sJIHYHAMH B BOSpacTte Nopog. 

TlockompkKy B CBeTVIO-3CJICHBIX TJIMHaX, JI@KAULHX Ha OTJIOMKeCHHAX, COPE 
*KallUX BbILeMPHBeeHHbIM KOMMJICKC MHKPOCHOp, ObWIM BCTpeueHbI cbopaMHeE 
(bepbI, yKa3plBalolle Ha BEPXHe9OMCHOBbIi BOSPacT OCaAKOB, H, BMECTE C TEM, 3 
OTJIOXKeCHUA MOACTHIAIOTCA 3aBEMOMO BePXHEMEJIOBbIMH MOpOsamu (mMesONON 
HbIM MepreJiem, NHCUMM MCJIOM), ECTECTBEHHO MPeANOOKAUTb JOUECHOBbIM BOSPE 
3THX ocaykoB. B cBeTe MpHBeeCHHbIX BILE (aKTOB MeCUaHO-FVIMHHCTHIe OTJ 
*KeHua IIpu6aTHKH, mekallve NOX rouwyOok seme, MOXKHO TaTHpPOBaTb cpe 
HHM 30Ie€HOM HW MepBOH MOJIOBHHOH BepXHero 30IeHa. 

CnekTpbl roulyOoH 3eMJIM, NO CpaBHeHHiO CO CieKTpaMH HMKeeExKaulen TM 
YaHO-r'JIMHUCTOM TOJIH, B WeJIOM XaPaAKTePH3yIOTCA BbIMAaeHHeM MEJIOBHIX, & 
CTpaslo-appHKaHCKHX HM COOCTBeHHO TpomMuecKHxX 9JIeMeHTOB. B KommuJiel 
POJIb BO3PaCTHBIX HHAMKATOPOB urpaerT nblWIbila Castanea, Castanopsis. Ilpou 
MOKPbITOCeMeHHbI€ + MPeACTaBJICHbI OYeHb pa3HOOOpa3sHO B CHCTeMaTHUeCK 
OTHOWICHHH, HO C/MHHUHBIMH TIbWIbILCBLIMH 3epHaMH OOUTaTeel mpenmMylle 
BeHHO YMePCHHbIX UIMPOT, THMa COBPpeMeHHOM AMNOHO-KHTaHCKOH (blOphl, 
OUCHb He3HAUHTEIbHbIM YUaCTHeEM COOCTBEHHO TPpoOmMyeCKUX 9J/IeEMeHT 
B cnekTpax HMKHeH YaCTH paspesa roNyOou Semin npeobalaer MbIIbIa NOK] 
TOC€MCHHBIX PaCcTeHHH, B TO BPeMA KaK B BepXHeli YaCTH paspesa rocnojcTB 
MbWIbWa PasM4HbIX BUZOB Pinus. [Iba Cedrus baltica 3qecb orcytcrTBy 
Kpome Toro, ormeyaetca oOnMe Hystrichosphaeridae, ormmuarolulHxca m0 CB 
My cHcTemaTuyeckomy cocraBy orf Hystrichosphaeridae u3 HumxKenexall 
OTJIOXKeHHH, WM MaccoBoe pa3sBuTMe Chrysomonadineae, a takxe Pk 
dineae. ; 

BospacT MOPCKHX SAHTapeHOCHBIX OTOxKeHHA Tpu6antuku onpelens. 
PasIMYHbIMH UCCIeMOBAaTeIAMHM COBEPIICHHO pa3sJIM4HO — OT MeOBOrO (BO3p 
AHTapel cormacHo Kupxeimepy) Ao ueTBepTuuHoro (4). CpaBHenue masIHHo 
rHY€CKAX KOMIWI€KCOB FoyOOH SeMJIM MOSBOAeT CHHXPOHM3UpOBaTb ee OP 
MOJIOXKUTeIbHO C YeraHCKOH CBHTOH, BepxXHell “aCTbIO KHeBCKOM HM HWK 
YaCTbIO XAPbKOBCKOM CBUT YKpaHHbl, T. €. OTHECTH rosmyOy1o 3emuO K 06pa3c 
HHAM BePXHe€3ZOMeHOBOrO — HYKHEOIMrOWeHOBOrTO BpemeHH. B Takom ¢ 
wae BepXHAA YacTh paspesa romyOok semiu Oyher oTrBeuaTb MaTTopdcK 
apycy. 

Ecau xe crpaTurpadpwueckoe nomoxeHMe JaTTopdcKoro apyca Oyzer ne 
CMOTP€HO, Ha UTO yKa3bIBaIOT JIMTepaTypHble Janupre (°) nocweqHUX eT, H Ol 


* 
Cm. «ATmac MHOMeHOBBIX CNOPOBO-NbIIbIeBLIX KOMIVIeKCOB Pa3JIMUHBIX palionos CC 
u «ATIaC OMMTOMeHOBEIX CMOPOBO-IBIbICBLIX KOMIVICKCOB Pa3IM4YHbIX paloHosp CCCP», 19. 
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ero Cilaraioulve, OyAyT OTHECeHbI K BepxHe30IeHOBLIM OTJIOXKCHUAM, TO, CO- 
TCTBCHHO, UM TouyOad 3em/IA JomKHA Oyler AaTHpoBaTECa BePXHMM 301leHOM. 


Beecotosupiit Ha yuHO-HCCeNOBaTeIbCKU i Tlocrynusio 
reoOrnyecKHli HHCTHTYT 5 VITI 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


7} H. A. Kysuenos, Uemyexpsiunie sarapayeiodl. 7 C, C. Wa pa wom.ons, 
/H. mpaub Soon. mys. Uucr. soon. AH MPCP, 180936)... 2-H. C éaiawee mitz. Die 
a des Bersteins, 11 B, Die Angiospermen dés Bernsteins, 1886. 4H. Coeppert, 
Menge, Die Flora des Bernsteins und die Beziehungen zur Flora der Tertiarformation 
der Gegenwart, 1886. ® F. Kirchheime r, Beih. Bot. Centralbl., 57, 441—484 
im. © W) Krutzsch, D, Lotzse hi, Geologie, Jrg.N6...H. 5) 746322562"(1987), 
. Loew, Versammel. Deut. Naturf., Ber., 35, 88—98 (1861) 
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Jloxnnann Ankayemuu nayrk CCCP & 
1960. Tom 130, Ne 4 ‘ 


TrEO/JIOTH 


K. TF. CAMbILIK HHA 


®OPAMHMHH®EPbI UW CTPATHPPA®HA AJIBBCKUX OTJIO)KEHUA 
AATECTAHA 


(ITpedcmasreno axademuxom JI. B. Haauexuneim 19 VI 1959) 


Amb6ckHe OTJO2%KeHHA Ha TeppHTOpnun JlarecTaHa paclpoOcTpaHeHbl BeCbh 
HepaBHoMepHo. B OJHHX MeCTaX OHM MpefcTaBJleHbl Oolee UH MeHee TOMI 
(c. Akyuia) H HMeIOT 3HaYHTebHYIO MOWHOCTD (260 M), B APyruX pasBUTH! JA 
MX HwKHHe con (c. JLy3maK) MomjHOcTbIO 50—60 M, H, HaKOHell, HMeIOTCH y4 
CTKH, Te 9TH OTMOXeHHA COBepIieHHO oTcyTcTBy1oT (c. AmuKext). IlovHE 
paspe3bl ambOa sIMTOJOrMYeCKH NOApasfeisorcA Ha HMKHIOIO YacTb (Alb, 
MpecTaBJieHHy!0 YepHbIMM MeCuaHHCTbIMH TVIMHaMH, aJIeBpOJIMTaMH C mecy 
HHKaMH C BKJIIOUCHHeEM KPYMHbIX WapOBbIX KOHKpellMH, wu BepxHto10 (Alba - 
+ Albs), cocroslly10 W3 YepHbIX PVIMH, YepeAYIOULHXCA CO CBeTJIO-CepbIMH Me 
reiasmu. PaccMaTpMBaeMble OTJOXKeHHA COfepxKaT B cede OObWOe KOHYeCCTE 
cpopamuHudep, XOpollad COXpaHHOCTb KOTOPbIX MO3BOJIA€T UCHOIb3OBaTb 
WWI J\eTaJIbHOrO cTpaTurpaduyeckoro pacwIeHeHHA MW JIA CONMOCTAaBJeHH 
reolormyeckux paspe30B. Ha ocHoBaHHH H3y4YeHHA AMMOHHTOB B aJIbOCKh 
OTJIOKEHHAX BbIJeAIOT HECKOJbKO 30H. Ilo PopaMuHudepamM x%e AO CuxX Mop ell 
He YCTaHOBJIeHbl PYKOBOAAUIHe KOMIMJICKCbI H BHJbl, Ha OCHOBaHHH KOTOPB 
MOXKHO OpWIO Obl ONpPeMeATb BO3PacT PaCCMaTPHBaeMbIX CI0OeB. OAHAKO B Tl 
culeJHee BPeMA B Pe38YbTaTe NOCMOHHOTO H3YYeHHA HUXKHEMEJIOBBIX OTJIOKeHE 
lOxuoro, Llenxtpasbuoro u Cesepxoro J[arecTaHa HaMH BbIABJICHbI pyYKOBOL ALL 
BHJIbI H KOMIVJIeKcbl POpaMuHHdep. CoBMecTHbIe HCCeOBaHUA, MpoBeeHHb 
c B. II. Peuraprenom, Wau BOSMOXHOCTh CONOCTaBUTb CXeMy pacuJeHeH 
aJIbOCKHX MOpof MO aMMOHHTaM C TakOBOH 0 (dbopamuHudepaM. BupscH 
OCb, YTO cTpaTHrpaduyeckoe pacwleHeHHe abOa Ha OCHOBaHHM U3y4eHE 
(popamunudep copmawaeT c rpannilaMu, yctanoBJeHHEtMu B. IJ. Penraptenc 
JIA albOCKUX OTJOX%KeHHH MO aMMOHNTAaM. 

Ilo faHHbIM MUKpopayHbl noposy amb6a B Jlarecrane xopomo conocta 
JIMIOTCA Mey CoOou. JIMToMOrMyecKH OHH MOUTH He H3MeHAIOTCA M Mpescra 
JIeHbI OJHHMU HM TeM xe NOpOaMU NO BCeH MIOWAaH, COOTBeETCTBeEHHO STOMY 
cocTaB dopaMuHnep MUKpopayHUCTHyeCKUX KOMIMVJICKCOB CTporo BbIepxKaH 
M1OWalHOM pacmpocTpaHeHHH. 

OTJOxwKeHHA HWKHETO albOa XOpouIO npeycraBeHH! B LlentpabHom u C 
BepHoM JlarecraHe, re HX MOM{HOCTb Aocruraer 200 mM. OgHaKko MUKpopayH 
CTHYCCKH OXaPaKTePH30BaTb UX HAM YJaslOCb TOMbKO MHIUb MO paspesy B OKP 
cTHoctax c. Akymia M no KepHam 14 cKBaxMH HedpTenpomMbICMOBorO yuacrTi 
Alysnax (Llenrpabubii Jlarecran). Ha ocHoBaHuu usy4enHoro Matepuasa ycT 
HOBJIEH MUKPOpayHUCTHYeCKHH KOMIJIeKC, CocTosmMH us 20 BUgoB cdopam 
Hudep. HavOonee yacTbiMa mpescTaBuTeaMu M3 HUX ABAAIoTCA Textullar 
parallela Rss., Gaudryina filiformis Berth, Proteonina difflugiformis Bi 
Reophax scorpiurus (Montf.), Cristellaria planiuscula Rss., Marginulit 
striata Chapman, Ammodiscus incertus (Orb.) u ap. U3 mepeuncnenupix Buk 
SHAUUTCIbHOC PaCcipOCTpaHeHHe MMeIOT MeCuYaHHCTHIe (OPMbI U MeHbIeEe — H 
BeECTKOBHCTHIe. YkKasaHHble (OpaMHHNepbl acCOMMMpyioTcA Cc aMMOHUTC 
Acanthoplites nolani Seun., xapakrepusyiouyim coo o,Hy 43 HwKHUX 31 
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Hero aJlbOa; BepXHHe€ AMMOHUTOBHIe 30HbI HWDKHeAbOCKUX OTJIOMKCHHH Xa- 
TEPUSYIOTCA MOUTH TaKUMM %Ke BUaMu (bopamuuHdep. Omnako pemkue ux 
OAKM HE JaloT OCHOBaHHA'K BbI,eeHMIO PyKOBOAALLero KOMMJI€KCa, I103BO0- 
uleroO OTACIHTb BepXHHe COM HMKHErO alb6a OT HYOKHHX. 


| Ta6Oaunua 1 
ABHUTeIbHad TaOwMya pacnpoctpanenna opamunudep HwxKHeaNb6CcKUX OTMO,eHME 
Tlarectana 
Z a Ge 31aK, Cz ‘ i : 
Buy CKB. oe eye agers ; See c. Axyula 

I 610—615 m rat. 700—706 m 837—845 om 
pphax scorpiurus (Montf.) ae tenes a fle it 
pteonina difflugiformis Br. +44 eee Sheet 8 te tee 
nmodiscus cf. incertus (Orb.) ++ Jb45 sige 
iplophragmoides rosaceus Zasp. ++ ++ eae 
udryina filiformis Berth. ++ oe eee 
Hivina textullarioides Rss. alec, te 
xtullaria parallela Rss. eee ise 
izammina indivisa Br. ++ +4 a eee eee 
olophragmium aequale (Roemer) + ak. ae 

dosaria striata Chapman + ab eibae 
dosaria gracilis Orb. + Ee 

‘stellaria tripleura Rss. a al 3k 

stellaria planiuscula Rss. ++ + shoal 
Stellaria turgidula Rss. - 8 
irginulina miulleri Rss. ++ ++ 

irginula jonesi Rss. ++ -+ ++ 

istomina spinulifera Rss. + <L 

omalina infracomplanata Mjatl. ++ aes ++ 

omalina biinvoluta Mjatl. ++ So 

iobigerina globigerinellinoides 

ubb. af ai | ana “EEF 
Dbigerina infracretacea Glaessner. + ++ +4 


pe pumeuanne. B ta6m. 1—3: (+) — equnnuno (9—10 sk3emnuapos), (+--+) — o6nr4e 
ee) (+++) —Muoro (cppiue 20). 


“Omoxennsa cpe-Hero ab6a (MouLHOCTHIO WO 30 M) H3BeCTHBI NO paspe3am 
okpecrHocreli cemenuii Ceugkent, XyuHu, XomwKam-Maxu, Jlesamu, Uyya- 
5, Apakaunl, Tepre6unb, Boraux, Augqu, Unpkara u Ap. B oxpecruocrax 
ICevKeHT CpeHe- HU BepXHeaIbOCKHe OTOMKeHHA 3asleraioT HeMOCpeACTBeH- 
‘Ha CsIOAX BepXHero anta. OrcyTcTBHe HW2KHEFO albOa ABMJIOCb Pe3y/IbTaTOM 
MICHCTBHA KPYMHbIX TEKTOHMUCCKUX JBHKEHHM B KOHIe BepXHero ama, Npu- 
WIMX K OCyIeHMIO HekoTOpIxX yuacTKoB IOanoro Jlarecrana, Ha KOTOpbIx 
TO BPeMA FOCMOACTBOBA KOHTHHEHTAJIbHBIM PeXKUM BIWIOTb LO TYPOHCKOH, 
HEKOTOPBIX Me€CTaX HO aKUarblIbCKOM TpaHcrpeccHH, B ApPyrHx xe mepeyHc- 
HbIX HAMM y4aCTKaXx OTJOMKEHUA CpeAHero albOa 3aseraioT HEMOCpeACTBEHHO 
‘mopoflax HW KHero alba. 
B ormookenuax cpemuero aibOa oOHapy2xxeHo cBbIMIe 40 BHLOB (popamunudep. 
wOolee XapaKTepHDIMH U3 HUX ABMAAIOTCA CemyloulMe: Spiroplectammina 
inalis Saidova, Anomalina (Cavelinella) agalarovae Vassilenko, Globi- 
ina undrizevi Djaf. et Agal., Trifarina acutangulum Rss., Frondicularia 
iticulocarinata Chapman, Gaudryina daghestanensis sp. n., Textullaria 
chus Orb., Globigerina globigerinellinoides Subb.,.G. infracretacea Glaess- 
, Gyroidina nitida Rss. var. infracretacea Moroz. 4 ap. Tlepeaucrenupie 
DAMUHUPEPbI OOHAPyXKeubl B COAX C BKJIOYCHHEM AMMOHHTA Hoplites denta- 


| SOW. 
OrsomwKenuad BepxHero ab6a (MouLHOCThIO AO 24 M) H3BeCTHbI Ha TeX xe 
\cTKax, Te HW cpeqHHH abO, JIMTOMOrHA UX CxOMHAaA CO cpelHeaJIbOCKHMMU 
‘OVKCHHAMH, HW, TEM HE MeHee, (AayHHCTHYeCKH OHM MpeKpacHo OTVJIMTAlOTCA 
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CpapnuTetbHad TaOMua pacnpoctpanenua dopamunndep 
J\arectana 


T aow 


Ula « 


cpeqHeambOcKUx oT02KeH 
‘ 


Buz 


c. Xaq- 
c. Axyma 


2K aui- 
-Maxu 


Spiroplectammina terminalis Said. 
Clavulina gaultina Moroz. SESS Sea 
Gaudryina daghestanensis sp. n. Se ae 
Rhabdammina sp. 
Textullaria trochus Rss. See 
Cristellaria ovalis Rss. ale 
Cristellaria secans Rss. var. angu- 
losa Chapm. 

Cristellaria schloenbachi Rss. alle + 
Cristellaria oligostegia Rss. 
Astacolus coliopsis Rss. +--+ 
Cristellaria albiensis sp. n. +o 
Nodosaria legumen Rss. Jeo ++ 
Vaginulina aff. recta Rss. ae + 
Vaginulina aff. truncata Rss. 
Marginulina jonesi Rss. +--+ 
Marginulina robusta Rss. SeeiE 
Trifarina acutangulum Rss. + Si 

Pleurostomella subnodosa Rss. aioe + 


Pleurostomella obtusa Berth. +--+ 
Gvroidina ex. gr. micheliniana (Orb.) APSE 
+ 


Gyroidina micheliniana (Orb.) + 
Gyroidina nitida Rss. 
Globigerina globigerinellinoides Subb. 


- 
Globigerina infracretacea Glaessner + = 
Globigerina undrizevi Djaf. et Agal. | + 
Anomalina (Cavelinella) agalarovae 

Vassil. + } +- 
Anomalina suturalis Mjatl. + + 
Planulina plana Saidova se 


CpapuutembHuan Ta6uMla pacnpoctpaHenua dopamunndep 
Jlarectaua 


BepXHeaJIbOCKHX 


wu 
c. Apa- 
KaHbl 


Tiate or 


uma 3 


OTJIO2KECHI 


c. XyuHu 


L 
ia) 
Buy 3 
1S) 


c. Xay- 
*K aJ- 


Maxu 


c. Jypau- 


Ta 


mu 


Textullaria trochus Rss. ++ 
Spiroplectammina terminalis Saidova. aes 
Gaudryina daghestanensis sp. n. oK 
Rhizammina indivisa Br. ++ 
Vaginulina aff. truncata Rss. +-++ 
Vaginulina aff. recta Rss. - 
Lagena laevis Montagy + 
Cristellaria macrodisca Rss. + 
Bulimina vinifera Saidova 
Gumbelitria cenomana (Kell.) + = 
-- 


Anomalina (Cavelinella) agalarovae 
Vassil. 

Gyroidina nitida Rss. 218 i. 

Rotalipora appenninica (Renz.) +44 

Globigerina globigerinellinoides Subb. |+++/4+++]4+4 

G. infracretacea Glaessner +4++]4+++]++ 
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r or Apyra. 60—70% ocrarKa ormbiToi noposbl U3 BepXHeabOCKUX OTVIO- 
wi COCTOHT M3 MaCCOBOroO CKONJeHHA MearMueckoi cdayubt — Globige- 
globigerinellinoides Subb., G. infracretacea Glaessner, Rotalipora appeni- 
Renz.,— ciofa lepexoqaT WM BUI, XapakTepHble AWA cpeqHealbOckux 
oxeHuit — Anomalina (Cavelinella) agalarovae Vassil., Spiroplectammina 
inalis Saidova, Gaudryina daghestanensis sp. n. u ap. Oqnako ua cboue 
;COBOrO CKONJeHHA MearMyeckux (hopamMuHUdep OHM BCTpeyaloTCA eAMHHY- 
Maccopoe ckKonJieHve rloOurepHH XapakTepHsyer BepXHeabOcKHe CIO“ 
KsoueHHeM pakoBHH Pervinquieria inflata Sow. 
Ha OCHOBaHHM H3y4eHHA topamuHudep u3 amb6cKux oTmomenui Jiare- 
Ha BbIACHHJIOCb, UTO TAKOBbIC HMEIOT OOJIbINOe CXOACTBO C tbopamuHUcbepamu 
XPOHMUHBIX OToxKeHMM lOro-Boctounot Aurauu u Cepepo-3anaguou Tep- 
uv. OWHakO MUKpodpayHUcTHyecKHe KOMMIEKCHI B OOULEM OTJHUHbI HU ABIJIA- 
‘A THNMUHBIMH JIA a/IbOCKHX OTJO*KeHHM KaBKka3a. B Cepepo-3ananHoi 
MaHHM CJIOM HMXKHELO allTa C BKJOUeHHeM ammouuta Deschayesites deshaye- 
XapaKTepH3yl0TCa OOHWJIbHbIM CKOMJIeHHeM rwoOurepuH, B JlarecraHe xe 
OHTeEPHHbI TOIbKO HAYMHAIOT MOABJIATbCA B YKAa3aHHbIX COAX WH B BepXHemM 
»6€ JOCTHTaIoT MOJIHOFO pacHBeTa B CBOeM Pa3BHTHH. 


TeouormueckHH MHCTHTYT Tlocrynu10 
Jlarectanckoro dvsuvana AKxajemunH HayK CCCP 17 VI 1959 
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Jlorualgnr AkayeMunm Hayk CcCcCcP . 
1960. Tom 130, Ne 1 | 


TEO/JIO!'H 
H. H. CXMPTJIA3E . 


HOBbIE JAHHbIE O BEPXHEM IIAJIEO30E XPAMCKOFO MACCHB 


(IIpedcmaeneno axademuxom JI. H. Ulep6axoeeim 6 VII 1959) 


B wro-Bocrounolt uacru py3uu, B Gaccettve p. Xpamu, Hal ApeBHUMH Pf 
HUTOWamMH XpamcKoro MacCCHBa HM MOM KOHIJIOMepaTaMH HM KBapleBoO-CJi0] 
CTbIMH eCuaHHKaMH cCpefHero sJleHaca pacnOJlaraeTca TOJMla ByJIKaHOreHi 
OCaJOUHbIX MOPO, BOSPpacT KOTOPOH Moroe BpeMA OCTaBaJICH HeACHBIM. 

Takaa xe TONMa, 3aleralollad B aHaJIOrH4HbIX YCJIOBHAX, HMeeTCA Tak 
u B JisupyabcKoM maccuBe, rye ona BrepBHle Oblvia BbIfeleHa B 1928 
I]. JJ. Pamxpeaugse u TI. J. Joxuraypy, a BnocnegcTBun B 1935 r. Oomee nos 
oxapakTepu3oBaua I]. J. famxpenug3e uC. C. Unxenugse. B oTuuHe oT CTf 
THrpapH4ecKH BHILEe PaCMOMORKCHHBIX CPeHEIOPCKUX TYOreHHbIX NOPOL, % 
TOpaMH 9Ta TOJUa ObWia HasBaHa «HMKHUAMH TydpuTaMu». 

Hannune «HwKHUX TYppPHTOB» B XpaMCKOM MACCHBe BIepBble ObWIO YC’ 
HoBeHO B. A. OqunamBusn UIT. TW. Pamxpenug3e B 1938 r. Torga BbIxogbl 3T 
MOpO OblwIH OTMeyeHbI B palione cc. Tomapetu, Axkaslacba u Mexyy rr. Bexe 
wu Teaugar. 3a nociequne roy, B CBA3H C KpyNHOMACHITAOHOM reoorMyeck 
CbeMKOH, MpOBOAHMOH 3yecb nox pyKoBogcTBom I]. J. TamKpesmuyse, I. 
J>kaBaxumBusn u I. I]. Aqamua, Obwia yrouHeHa mowlayb pacnpoctrpaHeH 
HMKHUX TydppHToB. YcTaHOBJeHO, YTO HWKHHEe TYPpHTH B BUAe y3kOu, TI 
PbIBHCTOH moOCcbI OrHOaloT XpamMCKHM MaCCHB C Ora, BOCTOKAa HM CeBepa, a 
3anaqe Kak JpeBHHe PpaHHTOMJbl, TaK HW, MO-BHAMMOMY, HWKHHe TYPpuTHl I 
rpyxKaroTcs MOM MJIMOWMeHOBbIe JaBbl KeayTcKoro xpeorta. 

O Bospacre XpaMCKUX HM J3HPyJIbCKHX HMKHUX TYPUTOB, CUMTABINUXCA 
MOCJIe@qHerO BP€MeHH HEMbIMV, BbICKAa3bIBaJIHCb Pa3Hble B3PJiA[bl, OCHOBAHH 
rIaBHbIM OO6pa30M Ha reoworMyecKHXx CooOpaxkeHuaAx. OHM yCJIOBHO mMpHnMHuc 
BaJId STAM TypPUTaM HWKHeMeMaccKHu Bospacr (°,*), Apyrue 2%*xe — TPHacoBl 
(*) u Jaxke naeosoicKult (roma KUCIbIX sccpy3HBOB OKpecruHocreli r. Unaryf 
A. TI. Bertexrun). 

Bo BpeMA paya 9KCKYpCHH, MpoOBeeHHbIX 3a TMocmeqHHe Frosh B Xpa 
ckom maccuspe A. HM. JbKanenugse, T. Tl. Atcbanacbesnm, IT. J. Pamxpem 
3e, M. M. Py6unwmretHom wu aBTopoM 9TOl CTaTbH, Obi BbICKa3aHbI npé 
NOJIOAKEHHA O Gosee J PeBHEM BO3pacTe XPaMCKUX HMKHUX TydduTos, nk 
TBepuBiuMecA HaligeHHoH II. Jl. PamKpemugse u M. M. PyGunuiteitom dpi 
pou, MpaBaa HeBaxKHOM COXpaHHOCTH, HO UMerOlleli HeCOMHeHHO BepXHeravie 
30lcKul oOuK (m0 3aKmoueHnio M. JI. Y3uap3e). 

Onpeyenenne a6comorHoro Bo3pacTa BUTpoKacTHyecKoro Typa v3 HM 
HAX TYPPUTOB aproHOBbIM MeTOOM, MponsBeyeHHoe M, M. Py6unuwireiiHom ( 
TaK?K€ CBHJCTeEIbCTBYeT, MO CFO MHCHHIO, B NOb3y UX BEPXHEeMaeO30HcKO 
Bospacra. 

B 1958 r. 3yecb ObluIM MpOBeleHb! JeTaIbHBIe sMHTOMOrHYeCKHe pa6do 
I’. A. Unxpagse, HW. Tl. Uevenampunu, T. M. Hagapeummpunu, M. Bepux 
A. A. Kanuapenu u apropom nacrosuel cratbu. Bo Bpema 3Tux pador B pa3Hi 
YaCTAX HWKHUX TyPPUTOB Opin HalieHbI OcTaTKH ayHb u Popp. OSpad« 
Ka 9THX MaTepHaJIOB, a TakKKe JeTaNbHOe JMTOMOFMYeCKOe UCCMeEROBaHHe OCE 
KOB JlaJIM CJlefyroulHe pe3syJIbTarTHl. 

XpaMcke HWKHHe TyPATHI MO MTONOPMYeCKUM MIpH3HakaM pacuJeHsIOT 
Ha TpH ropusouta: 1) HwKHMM TOPH38OHT KBapleBbIX nNOpdupos; 2) cpeH 
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Puc. 1. Kopaaapt: 1— Donophyllum intermedium Fom. (1 a — nonepeunpiit paspe3 

x ; 16 — npoxonmbuplit paspes 3 x ); 2— Arachnastrea cf molli (Stuck.), 2 ~ ; 8 — Clisio- 

phyllum Dana 1846, nat. ser. OTM euaTKU @aop pw: ¢— Lepidodendron dichotomum 

Sternb.; 5 — Stigmaria ficoides Sternb.; 6 — Lepidophloios laricinus Sterb.: 7 — Lepido- 
phloics vsevolodi Zalessky. 4— 7 nat. Bea. 


H, 7. 180, Ne 1, Cxupraay3e 


1 


3 OHT BTOPMUYHbIX KBapIMTOB; 3) BepXHH TOpH3OHT CMONCTHIX TYoB, Opek- 
IM _C MipOCJIOAMM YIVIMCTbIX KPeMHeH, aplHJVIMTOB HM JIMH3 H3BeCCTHAKOB. 
TopusouT kKBapheBHX nOpdupos. Kesaplesple nopd@uppi 
AHMAalOT CaMY!O HYKHIOIO YaCTb paspesa HM TeCHO CBA3aHbI C rpaHHToOuaMu 
‘ee Bpvly WHpoKOrO pasBHTHA BTOPMUHEIX Mpoleccow pesKasA rpaunla 
bKAY TpPaHHTOKaMH VM KBaplleBbIMM NOp@upaMH HUMe 4eTKO He ywiaBJIMBAaeTCH, 
BCIONY B BOCXOAMIeM paspese OHM COBePIIeHHO NOCTeMeHHO CMeHAIOT ceppie 
DosoBbIe rpaHHTouAb. Muorga cpequ caMuX 2Ke KBapLeBbIX MOpcupOB MOxHO 
OJONaTb PpanuTH3UpOBaHHble yYacTKU. STOT ropu30HT CylaraeTca B OCHOBHOM 
|B pasHou CTeleHH MeTraMOp®usOBaHHbIX THMMYHLIX KBapWeBbIX NOpduposB 
albOuTopupos, cpeH KOTOpbIX pa3/IMUaOTCA  KeJITOBaTO-Gemble, culerKa 
leHOBATHIe, POSOBbIe H CBeTIIO-Ccepble pasHocTH. OcHOBHaad Macca STHX KBapll- 
p@upow B CTpyKTYPHOM OTHOMIeHHH BecbMa pa3HOOOpasHa, HO Yale HaO- 
fatotca ciepouIMTOBaA, rpanodupoOBad HU pesKO (eMb3HTOBaA MUKPOCTpyK- 
bl. B Bugle eHOKpHCTaMOB BCerla MpHcyTCTByIOT KBapl (YaCcTO Cc OMaBuJIeH- 
MM KpaxiMi UW BKJIIOUCHHAMM OCHOBHOH Maccbl), aJIbOHT MH He BCera KaJIMLUMA’T. 
leHb peAKO Monagaerca XJOPHTH3HpOBaHHEI ampuoon. TlozuuHennyso pOuIb 
NaloT MMpOKAaCTOMHTHI UW CHJIbHO M3MeHeHHbIe Auadaspl H NOpdupuTp, Hab- 
WaBllvecA B BUJe KUMI MW KCCHOJMTONOAOOHBIX yuacTKoB. Berpeyarorca TakxKe 
KYIHe %KWJIbI CepbIX KBapleBbLIX abOuTodupos. Topu30nT B Oombuleli cBoel 
<TH HMeeT MaCCHBHBIM XapakTep, HO CHJIbHO TpelHHOBaT HM BOJIH3H TPpellHH 
PRET IROB AL spe. fice | sreod fib ici sot [oy sro asvarl cx ber az WOULHOCT SOU Aa Umne 
(PaKTePHBIMH AKIleCCOPHbIMH MUHEepaJaMu TAKeON PpakWMu ABJIAIOTCH WAp- 
H, allaTuT, TYPMaJIHH, 'paHaT, LOMSHT, OapuT H pyAHble — MarHeTHT HM JIMMOHHT. 
PTopu30HT BTOPHYHHX KBAPWUTOB BpiemAeTCA He BO 
®X paspe3sax. BropuHuHble KBapluTb! Oe3 KaKOH-s1HOO pe3sKOH PpaHHUbI CJle- 
(OT 34 TOPH30HTOM KBaplleBbIX NOpdupos. Onu npescTaBJleHbl BeCbMa KOM- 
<THBIMM CJerKa MOJMOCUaTHIMM OeIeCOBaTbIMH HM CJierKa 3eJICHOBaATbIMH KBap- 
Te. MectaMu, OcoO6eHHO B BepXHeH YaCTH TOPH3OHTA, OTCJIbHbIe y4acTKH 
MbHO OpeKUMpOBaHb!, MO-BHAMMOMY, 0 TeKTOHHYeCCKHM IIpH4YMHaM ... . 
ERT A Ss eels 4 6s be ott VIOLULMOCT biacay One ame 
_TleraibHoe MukpockonMueckoe UCCsIeOBaHHe MOKa3bIBaeT, YTO TOA O6- 
OBaHa 3a CUeT H3MeHEHAA CAMMX KBapleBbIX NOpupoB HM UX Tydos, uTO 
€ ClydaeB MOATBepKaeTCA HaJIHYHeM PeJIMKTOBbIX CTPyKTYP, CBOMCTBeHHbIX 
iM nopoyam. IIpu sTom Bcioly HaOmoaeTCA MIPONTbIBaHWe KBaplleM H CepH- 
rom. XapakTepHbIMu aKI[eCCOpHbIMH MuHepasiaMn TA2xKeOH PpakiuH 9sTOro 
PH3OHTA ABJIAIOTCA WHpKOH, allaTHT, OapHT MH pyAHble. 
eons 1a COU CTH x..Ty DOB. u Ope Kk ba Cc. I. p.Occ Om Meg 
\MMCTHX KpeMHEeH, apruAAUTOB HW AMH3SAMH U3SBE 
HaAKOB. Ilo cpaBHeHmo c MpesbliyUlMM STO OOvlee MOLLHbI ropusoHT, 
BOCXONALLEM paspese HemocpeAcTBeHHO CJle{yIOUMH 3a HUM. 
‘3necb Mbl HMeeM ACHOCJIONCTHIe KUCIbIe UM PpyOocoNcTEIe KpyMHOObOMON- 
© OpeKYHH, OMATb-TakM KucMOrO cocTaBa. CnoucTEle Tybl, YacCTO CMsTHIC 
MeIKMe CKJIaKM, WIMpOKO pa3BUTbI B yulembe p. Kuaencuc-Ukaau. Sylecb 
iTHMu TydaMH MecTaMH YepelyrorcaA yIvIMCcTple CJIaHUbl, CHJIMUUThI-PTaHuThl, 
"HJIIMTEI, KpYMHOOOJIOMOUHBIe OpeKYHH, a TAKAXe 3AMCTHO H3MCHCHHBIE IJla- 
BbIC X%KWJbI .Ma6a30B uM MOpd@upuTos. Kpome Toro, B BepXaX POPH3OHTAa Cpe 
DUCTHIX TY(OB UMeIOTCA JIMH3bI MpaMOPH3O0BaHHbIX HW3BCCTHAKOB. . . .: 
PAE, eG AKG Mouyuoctb ropusonta 200—700 m. 
Tpy6ocnoucrpe Opekunu, uHOra MaccuBHbie, Oosee WIMPOKO pasBUTbI Ha 
epo-BOCTOUHOH MM BOCTOUHOM NepHsepuaAx MaccHBa Ha I. Tenugar un m0 
Acnauke. B ormuune OT K/eHCHCIKaJIbCKUX CIONCTEIX TyPOB Ha Yr. Peauyar 
WKHUX YaCTAX FOPH3OHTA KpYMHOOGJOMOUHBIe OpeKyHH YepeAyIoTCA C KBapll- 
(upOBLIMH JIaBaMH. P 
Muxpockonuyeckoe ucculeqoBaHe MOKasbiBaeT, YTO CJOUCTHIC Ty@pl H Opek- 
MO CBOeMy COcTaBy He OTJMYAaIOTCA OT Topo, HMKeTexKAMerO KBapUrMOp- 
oporo ropusonta. Bcwsy 3fecb pasBHTbl BUTPOKPHCTaJWIOKMACTUYeCKHe 
KpucTamoKacTu4eckHe Tydbl KBapl-MopdupoBoro cocTaBa, ee 


HO MeTaMopdu3o0BaHHble. XapakTepHbIMH akIeCCOPHBIMH MMHepaJaMu (ra2Ke 
glad (pakiua) Aa TypoB um Opekunli ABJIAIOTCA UMpKOH, allaTuT, OapuT, cuye 
puT, TpaHaT, XJIOpHT, SHOT HM pYAHbIe — JIMMOHHT, TeMaTHT. 

Ilo p. Kuaeucuc-UkaIm B HW3aX TOpH3OHTa CJIOMCTEIX TyPOB Mu OpeKuH 
OblIM COOpaHbl XOPOMO cOXpaHMBUIMecA OTHeYaTKH cbioppl (cM. puc. 1, 4—7 
JlenMAOUTOB U ManopoTHUKOB, CpekM KOTOpHIX m0 Onpesetenuto M. JI. Y3anazs 
oxa3aucb Lepidodendron dichotomum Sternb., Lepidophloios laricinu 
Sternb., L. vsevolodi Zalessky, Stigmaria ficoides Sternb., Asterotheca mil 
tonii (Artis.) Zeill. 3 

Bce 9TH @opMpI, 3a UCKsIOUeHMeM YeTBepToH (Stigmaria), kak B CCCP (Ht 
CepepHom Kapxa3e), Tak HW B SanafHolt Espone xapakTepHbl Avila cpeyHero Kap 
6ona. Uerpeptan dopma pacupoctpaHeHa B KapOoHe HM HMxKHeH MepMu. 

B cpefHeli uacTH TOpH30HTAa, ONATb-TakH B CJIOHCTHIX SeJIeHOBATHIX TyYPax 
OblIM HalieHbl MeJIKHe OLMHOUHBIE KOPaJWIbI, a B PPyOOCJONCTHIX OKBapIlOBaHHbl 
OpekynAx — ocTaTKu TaOysaT. OueHb HHTePeECHbIMH OKa3aJINCb JIMH3bI H3BeCI 
HAKOB, IIpHypOueHHble K BeEpXHHM YaCcTAM TOpH3OHTa. Secb, HapAy C MHOMC 
YNCICHHBIMH OOJIOMKaMH KpHHOW el, BCTpeualoTcaA rHraHTcKHe M MewiKHe POpM 
nuiegeHorux. Bowbiie POpMbI, BBUAY WIOXOM COXpaHHOCTH, He yflaJiocb TOUR 
OnpelesIHTb, HO cpefw Metkux cbopM, mo onpegemenuio K. I. Hynyouns 
oxasasica Productus ex gr. donetzianus Lich., xapakTepHbmli Jia BepxuHer 
KapOoHa HM HWKHeH NepMv. B 9sTHX %Ke M3BeCTHAKAX ObWIH HalieHbI OLMHO 
HbIe WM KOJIOHHaJIbHbIe KOpadip (cm. puc. 1, Ja, 2, 8). lo onpenenenm 
H. C. Benzyxunge, cpetu wux umeiotca Donophyllum intermedium Fom 
Arachnastraea cf. molli (Stuck.), Clisiophyllum sp. 

Tleppan cbopMa xapakTepHa JIA cpelHero u BepXHero KapOoHa J[OHeLLKOI 
OacceliHa, BTOpad — pacnpocTpaHeHa TaM Ke B cpeHeM KapOoue. 

TakuM OOpa30M, HCKOMaeMble OCTaTKH WaTHPY!OT TOMY HMKHUX TYPO 
TOB KaK CpeJHHM HM BepxXHui KapOou. Ilo aHanoruu, NOKa YTO ycOBHO, 3TK 
2Ke BO3SpacT MOXKHO NpHMucaTh HM HHKHUM TyPputTam JisupybeKoro MaccuB: 

B cBx3H C BbIIeH3JIOXKCHHbIM BOSHHKaeT BOTIpOC O BOSpacTe TpaHUTONAC 
Xpamckoro MaccnuBa. HeoOxouMO OTMeTHTb, YTO MO 3TOMY BOMpOcy B reowm 
ruuecKOH JIMTepaType BbICKa3bIBAJIHMCb pasJiMUHbIe MHeHHaA. Hexoroppie uccd 
jopateu (°,7), ONMpasdcb 'laBHbBIM OOpa30M Ha pa3sJIM4He B CTeMeHH MeTAaMOj 
(pu3Ma HM pa3Hylo OKpacky Nopod, pasiMuaIoT ApeBHue — omaseosolickue Ct 
pble TpaHHTOVAb, B TOM UHCJIe MH THeEHCOBHAHbIe KBaplleBble JMOPHTHI, MU 6oOmE 
no3qHve — MasleosoWcKve posoBbie rpannTonsp. Jipyrue xe (°) WOKa3piBak 
OJHOBO3PaCTHOCTh CepbIX H POSOBLIX paHHTOHAOB, YCJIOBHO MpHMNCHIBaA 3TH 
rpaHWTaM HM «KHelaleosolickHH Bo3spact. B XpaMcKOM MaccHBe BbIJeAIOTC 
Take «HeorpaHuTp™ ('~*,”), uro nO-TBepxKaeTCA HM HaWIHMH JaHHBIMH. 91 
«HeOrpaHHTbm Kak ABHO CeKYIIHe, HECOMHEHHO MOJIO%Ke HWKHUX TydPpHTOB 
[peBuee JieHaca H M0 CpaBHeHHIO C ApeBHHMH PpaHHTONaMu BCTPOeHHH Macc 
Ba urpaloT MO,YyHHeHHYy! posb. Uro xe KacaeTCA NepBbIX JBYX THMOB Ape 
HUX TpaHHTOKAOB, TO OOpas0BaHhe UX NpecTaBAeTCAH HAM B OCHOBHOM OJHI 
BP€MCHHBIM H CBASAHHBIM C MPOABJICHHeEM TepIHHCKOTO OporeHesa. 

Tlomumo Apyrux coo6paxenui, replMHCKH BO3pacT ApeBHUX XpaMCKHX rp 
HHTOMAOB LOKa3bIBaeTCA HM JAHHBIMH ONpeeeHHA HX aOcOJIOTHOrO Bospacra (5 


TeooruuecKuH MHCTUTYT Tloctynuato 
Axaylemuu Hayk TpysCCP 6 VII 1959 


WMTHPOBAHHAS JIMTEPATYPA 


‘HT. A. Aqtamuas, Coo6m. AH [pysCCP, 21, Ne 4, 439 (1958). 25. TW. Bea 
K OB, Tp. Copera no usyy. npouss. cum AH CCCP, cep. 3akapKascxas, B. 20, 127 (193: 
37l. C. Beasxuxun, B. I. Metpos, Terporpadusa rpysun, cep. 1. Pernonanbil 
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Amxapo-TpuanetcKol cKmaquatTo cucrembt, Tounucu, 1948. 5T. C. Dso0neuugys3 
Hlomuouenosblii apysuBubii Byikanusm Tpysuu, ToOuaucu, 1948. *®T. M. 3apugs 
H. ®. Tatpumsu au, W3s. AH CCCP, cep. reon., Ne 3, 126 (1953). ? T.T. Kasax 
umBuau, Tp. Ipys. Teo. ynpapnenus, sp. 5, 59 (1941). §°W. P. Kaxanse, Ipy3 
B lopcKoe Bpema, Tp. Peon. Mxcr. AH TpysCCP, 3(7), 45(1947). ° MLM. Py6uumrTea 


bie “ CecCHH KOMHCCHM MO oMnpeyeneHHio aOcouoTHOTO BOspacTa reoorMuecKUXx dopmally 
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Hoxaagn Akayemun nayr CCCP 
1960. Tom 130, M1 


MHAHEPA/JIOTH A 


M. ®. BAKYJIOBA 


MCCJIEMOBAHWE CMECEM PJIMHHCTbIX MHHEPAJIOB 
| (ITpedcmaeaexo axademuxom JI. B. Hanuexunom I VIII 1959) 


_ {1A MpoBepKH BOSMOXHOCTH MpOBeeCHUA KOJMYeECTBeEHHOFO aHaviv3a MHHE- 
JIbHOTO COCTaBa IVIMHUCTOYO BeleCcTBa TIMH pa3HbIMH MeTO,aMH Opia nocTaB- 
Ha paOota 0 MCCJIeMOBaHHIO HCKYCCTBeHHBIX CMecei. OcHOBHbIe TIMHUCTHIC 
Hepavibl Ait cMecu OblIH BbIAeIeHb! OTMYYHBaHHeM cpakuun < 0,001 mm 
| (TIMH  pa3JIM4HbIX MecTOpOxenui: KaomMHHTHI — u3 Boposnucxoro 
37)", JlioOprruucKoro (Kyz4), Typ6oscxoro (Ksz u Ks) u Honorcxoro 
ass); -Ca — Al-mMoutmopusoHuTE! — u3_ Kypyoscxoro (MM,,), Tym6puu- 
ro (MM,;,), OrmaHmuucKxoro (MMgs3) u Srpuyanuucxoro (MM,,); Ca — Li — 
¥-MOHTMOpHJIJIOHHT (TeKTOpHT Kyo) “3 Texropcxoro; Ca - Fe-montmopuu- 
WT — (HOHTPOHHT Ho,5) u3 Yuyuno-Ilocenbexoro u uoKras~puyeckan Ca- 
Mpocmona (I'Cy49) — u3 Ca6muHcKoro MecropoxkjeHHa. 

Hameveuupie Wid UCCIeOBaHHA TIMHbI pasM4aMcb MO ycOBAAM OOpa- 
BaHuA MU, OTCIOJa, — MO CTPYKTYPHbIM, PU3HKO-XHMMYeECKHM H ApyruM oco- 
HHOCTAM CJlararouluX HX MuHepasoB. Boll uccieqOBan pA cepHu ByXKOM- 
|HCHTHBIX CMeCeli C Ppa3JIMUHbIM KOJIMYECTBEHHbIM COJepxKaHHeM MUHEpaJOB, 
BKO pa3JIMYaBLINXCA MO CBOMM NpMpOAHbIM OCcOOeHHOCTSAM. 

| OKcnepHMeHTaJbHble paboT ocyectBuleHb! M. ©. Buxyopon, IO. C. ba- 
idoppiM, P. A. Wlaxopoti, O. ®. Cacbonoson, T. T. Bomocrupix, A. A. Bopn- 
pou u B. II. Usanosoi. 

| @Mpakuuu < 0,001 MM oKa3aHCcb CIOHKeHHDIMH WeIMKOM WIM B NOJaBJIAt0- 
‘HH Macce TMOpofooOpasytoulMMH TIMHMCTbIMH MHHepasaMu. OOnapyxXeHHble 
]HEKOTOPHIX (pakUWAX B HHUTOMKHbIX KOJIMYCCTBAX IIPHMeCH KaJIbILHTAa, &- 
jucToOaJIuTa, KaOJIMHHTa WM KBaplla He OKa3aJIH CYWeCTBCHHOFO BJIMAHHA Ha 
peleleHHe PIMHHCTHIX MMHepasoB cmeceli. JIumib rawiya3uT B OOpasite Kygs 
DcO6cTBOBaJI YMeHbILeHHIO OTYeTIMBOTO NposBeHHA MM,,;, B V cepHn cMe- 
i Ip OKpalllMBaHHu OpraHw4ecKMMM KpacHTeAM (MeCTHJICHOBBIM FosyObiM 
\OeH3H.MHOM). 

|Ha puc. | noka3aHa OTHOCHTebHaA ONpeeMHMOCT FIMHMCTHIX MUHepaJoB 
PMecAX Pa3HbIMM MeTOJaMH; B Heli yKa3aHbl MHHMMAJIbHbIC KOJIMYeCTBA KaxK- 
O MHHepada B CMECH, BbISbIBAIOUINe Hava/IbHOe H3MCHeHHe NOKasaHH KarK- 
rO MeTOJa B OTHOUIeHHM Apyroro KOMNMOHeHTa, HM MOA MOCTOBepHOro onpe- 
VICHUA MIpHCyTCTBHA STOTO MMHepadia B JaHHOH cMecH. 

| Pasnmunpie aiMHuCTbIe MMHepasibl OHOH Tpynmbl m0-pasHOMy TIpo- 
\WIMIOT CeCOA B CMeCHX, YTO CKa3bIBaeTCA Ha BO3MOXKHOCTH JOCTOBepHOrO 
peyeleHuA pucyTCTBHA MMHepalOB M UX KOJMYeCTBEHHOFO COJepxKaHHA. 
WK T10Ka3aJI OUIbIT, 39TO 3aBHCHT OT CTeMeHH COBepIIeHCTBa CTpyKTYPpbI 
\Hepasla, H30MOp@u3Ma MHHepasOB MOHTMOpHJWIOHMTOBOH Tpynmbl, cocTaBa 
IIOULeEHHOFO KOMMIeKCa KaTHOHOB M eMKOCTH NormouleHHA, MOopdosorun, 
NWUMHEI YAebHOM MoBepXHOCTH XapakTepa (aKTHBHOCTH) MOBepXHOCTH 4ac- 
MHHepaJiOB, OOYCOBJIEHHBIX pasJIMYHeM YCJOBHH OOpas0BaHuA NocJe- 
X. OTH (akTOpbl UMeIOT, OAHAKO, H3ONPaTeIbHOe 3HAVeHHe MPH UCCIEMOBAa- 


* Kos,, MMy) HT. 2.— HoMepa oOpasios. 
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Puc. 1. CpaBnureibHasd XapakTepucTHKa ONpeeMMOCTH TVIMHUCTEIX MHHEpasoB B CMeCAX pai 
HBIMM MeTOlaMu. J — Ha¥abHOe H3MeHeHHe MOKasaHHii MeTOjla OT IIpHMeCH BTOporo MUHepaw 
2— NOAA OCTOBEPHOH OMpeleMMOCTH B CMecH; 3 — Mpexembl AocToBepHoOli onpesenuMoct 
MHHMMAJIbHOPO COLep2KaHHA MMHepasia B CMecH; 4 — KomMYeCTBEHHOe CoepKaHve MUHEpao 
IIpH KOTOPOM HJM 06a KOMMOHEHTa CMCCH MMeIOT OMMHAKOBYIO HHTeEHCHBHOCTH petbeKcos OL 
Ha peHTreHOrpaMMaxX MIpH HacbILeHHH TviMepHHoM u 060 Ha SeKTpoHOrpaMMax, HIM HaOsI 
MaeTcA paBHoe MposBeHHe OOOMX KOMMOHEHTOB (9/1eKTpOHHad MUKpocKonus). MP — merna 
Bb romyOok, BH — 6exusnqun 
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COLADUYECK, 


PenmebHa- 
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PaSHbIMH MeTOJaMM B 3aBMCHMOCTH OT TOTO, KaKHe OCOOeHHOCTH MHHEpasa 
efylorcsH NaHHbIM MeTOJOM. Tak, MOHTMOPHJIJIOHHT 10 cpaBHeHHIO c KaO- 
TOM Oomee aKTHBHO MIpOsBJAeT ceOA IPH HCCMeMOBAHUM MeTOJOM Kpacu- 
MH, KaOJIMHUT ONpeeIAeTCA B CMecaAX slerue, UCM MOHTMOPHJJIOHUT pH 
pepeHI{HaJIbHOM TepMHYeCKOM aHauuse. B 9aeKTpOHHOM MuKpOcKOMe BCE 
epaIbl JIErKO pasJiMyalOTCA TOKO B culyYae pesKOFO pasIMUNA POPMEI UX 
wu. IlepeuncuieHHple KOCBeHHBIe MeTOJBI B TOM cbopMe, B KakOli OHM OOETIHO 
IbSYIOTCA B HACTOALMeCe BPCMA IIpH MaCCOBbIX HCCeLOBaHUAX TVIMH, ABJIA- 
1 KaveCTBCHHBIMH HM MNPHFOLHb! JIHUb MWA MpeBapvTeMbHOTO OnpesenenuA 
1 CMelWaHHOrO cOCcTaBa; BPA JIM U B OyflyuleM MOXKHO OyJeT Cc MOMOLIbIO 
AOTO W3 HUX NOJYYMPh WOCTATOUHO TOUHbIC JaHHbIe B OTHOWeHHH KOUIMUe- 
HHOTO OMpeflevIeHHuA TIMHUCTbIX MHHepaJiOB B CMecHAX. 
PeHTreHorpaduveckuit HM 3uleKTpoHOrpaduyeckuit aHau3bI ABMAIOTCH Me- 
IMM TIPSIMbIMH, H3y4alOWIMMM HelOCpeCTBeHHO CTPpyKTYpy MMHepavon, u 
TOMHbI HE TOJIbKO JIA Ka¥YeCTBEHHOFO, HO HV JIA KOMMUECTBEHHOFO ONpesese- 
eMecel TvIMHMCTHIX MuHepasoB. B OyfyueM JIA HUX OTKPbIBalOTCA WMpo- 
‘TepCneKTHBbl B H3yYeHHM [IMHHCTOrO BelleCTBa NOpOR: MpH mpuMeHeHuu 
pakTOMeTpOB — B peHTreHorpaduv HW C HCMONb30BaHHeM MUKPOLUpak- 
— B 9JleKTpoHorpaduu. Tounoctb KOuIMYeCTBeHHOrO OMpeleeHuA STHMK 
taMW TJIMHMCTHIX MMHepasioB B cMecaxX cocTaBiana + (10+20)% ana 
SMX KONMYeCTB HM -++(1-3)% Aa Manbrx. Pentrenorpaduyeckui anamn3 
ne UYBCTBHTeEIEH IPM OMpeeveHHH MMHUMAJbHBIX KOJMYCCTB TvIMHMCTBIX 
epasiOB B CMeCAX, ¥eM 9JIeKTPOHOrpacbus; KpOMe TOTO, OH MO3BOuIHeT ONpe- 
iTb B I'IMHMCTbIX MHHepasiaX NpHMecH KBaplla, KapOouaToB, aHaTa3a U Apy- 
MHHepaJioB, YTO He yaeTCH MeTOOM 9/eKTpOHOrpadun. 

aHHble O KOJIHYCCTBEHHOM COjlepxKaHHH MMHepasIOB (OTMeYEHLI CTPeKOL 
puc. 1), pH KOTOpOM 06a KOMMOHeHTa CMeCH HMeIOT OJMHAKOBYIO MHTeH- 
HocTb pediekcop (001 Ha peHtreHorpammax u 010 Ha 9meKTpoHOrpaMmmax), 
ASLIBAIOT, UTO OOa MeTOJla CTPyKTYPHOrO aHaJH3a Oosee YYBCTBHTEJIbHbI B 
DIUCHHH BbIABJICGHHA MOHTMOPHJJIOHHTa, YeEM KaOJIMHMTA. 

iccseqoBaHve CMece TIMHMCTbBIX MHHepasiOB MoKasaJlO, YTO MIpH M3y4e- 
'TVIMH TvlaBHbIMH MeTOJaMH ABJIAIOTCA MeTporpaduyeckui, peHTrenorpa- 
PCKHH HW MeTO, KpacuTesieH; OCTaJIbHbIe AalOT JIMUIb JONOIHUTeJIbHbIC aH- 
Ilostomy HeT HeOOXOJMMOCTH MpOH3BOAMTb MaCcOBble HCCJIeEMOBaHHA PIHH 
(M4€CKUM VM 93JIeEKTPOHHOMMKPOCKONMYeCKHM aHasIM3saMu. Pentrenorpadu- 
joe uccleqoBaHHe, mpoBeyeHHoe IO. C. J[bakoHOBbIM, MOKasal0, YTO BO 
*AX (pakWuAxX TAMH MpPHCyTCTBOBaJIO PeHTTeHO-aMOp@HOe BelllecTBO B 
t4ecrBe Wo 30% B KaomuHUTax uv 60% B MoHTMOpHOHHTaxX. Ho JaHHpie 
D WCCJIeMOBaTeIA PaCXOLWIMCh C JaHHbIMM HSyYeHMA TVIMH B WwMdpax, mo- 
/HHBIMH MMMePCHOHHBIM MeTOLOM, XHMHYECKHM HM SJIeKTpOHOrpaduyeckuM. 
pOc O HamMuHU aMOpdHOro BellecTBa B IVIMHMCTHIX MUHEepadax HM O ero MIpH- 
TpeOyeT yTOUHeHHA. 

yulecTBeHHa ycTaHoBseHHad P. A. Llaxopoii BO3MOXKHOCTb KOJMUCCTBEH- 
| aHaJlv3a IIMHHCTEIX MHHEpaJiOB B CMecHX MeTOJOM duleKTpoHOrpadun. Ero 
OKa3aHO, YTO SJIEKTpOHOrpaMMbI CMeceli KaOJIMHHTa H MOHTMOPHJIJIOHHTAa 
YHbI OT 3JIEKTPOHOrpaMM OeliesJIMTOB — CpOCTKOB JByX- M TPpeXSTAaxKHbIX 
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JIMTOJIO-H 


A. T. KOCCOBCKAA 


O CNEWM®HKE SNMATEHETHUECKUX M3MEHEHUA ; 
TEPPHrEHHbIX MOPOA B YCJIOBMAX NJIAT®OPMEHHOHM 
HW TEOCHHKJIMHAJIbHOM OBJIACTEM 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoeoim 2 X 1959) 


Ileppaa cxeMa 9IMreHeTH4eCKUX H3MeHeHHM TeppHTeHHBIX NOpoO B reocw 
KJIMHAJIbHBIX OO6slaCTAX Obluia Jawa aBTopom copMecrHo c B. J]. Ilyrosnm (, 
Ha mpumepe Bepxosucxkoro pa3pesa or Cr, 20 Py. Usyuenue paspesosn Bumo 
CKOH BUaWHbI MOSBOIHMO aBTOPY BBIABHTb XapaKTep S3TMX NpoOleccoB B OH 
BOSPaCTHBIX OTMOXKeHHAX KpaeBow uacru CuOupcKoh muatdopmpr (Cry— J 
HM yCTaHOBUTb cneluduky POpMUpOBaHHA TeppHreHHbIX MOpO NpuH Auarenes 
9mureHese MW HadaJIbHOM MeTaMOp@u3Me B YCJIOBHAX PaSHbIX CTPYKTYPHbIX O 
JlacteH. BaarompuvaTHpmM O6CTOATeJIbCTBOM ABJIAJIOCb B TAaHHOM CJIyuae TO, © 
UMeJIaCb BO3MOXKHOCTh HaGJIOaTb XapakTep H3MeHeHHH TeppHTeHHbIX MOpt 
onpedeseHHHIx PopManl (*), XapakTepH3yIOWIMXCA HACHTHYHbIM COCTaBOM O 
JIOMOUHOTO MaTepHasia HW OH3KHMM (allWaJIbHbIMH YC/JIOBMAMU, HO (POpMUpOBa 
WIMXCA B YCJIOBHAX PasJIHYHOH CKOPOCTH NOrpyXKeHH, T. e. pasHOH AMT 
HOCTH JMareHe3a, HM UCMbITABLIMX BNOCIeACTBHH MpH 9MMreHese pasJIMUHy 
rayOuHy NOorpy2xXeHul, paBHO KaK HM BO3fleHCTBHe WIM OTCYTCTBHe cTpecc 
B xKauecrBe 3TaJIOHOB ObIJIM WCMONb380BaHbI MaTpopMeHHEIH paspes Ip 
AKYTCKOrO palHoHa MomHOCTbIO OKONO 9ODO—1000 M, paspe3 mepexofHoro THI 
HaMulMickol CKBaxKMHbI MOMHOCTHIO OKONO 3000 M u pan BepxonncKux pasp 
30B C MOL[HOCTbIO M€3O30HCKUX OTJOXKeHHH OKOO 6000 M. B nepBEIx DByX pe 
pesax CJIOM 3auleraioT TOPH3O0HTaJIbHO, T. €. H3MeHeEHHe TOPO CBxA3aHO JIML 
c TOrpy2xeHveM UX B Ooulee ruryOoKue 30HbI; HaMuMHcKkad CKBaxKUHA lala BC 
MOXKHOCTb CYAHTb OO H3MeHEHHH NOpos, saslerawujuX B paHone SHkyTcKa 1 
rulyOHHe MepBbiX COTeEH MeTPOB, pH norpyxeHHu ux Ha 2000—2500 mo. Topo) 
BepxosHcKoro paspe3a HCIbITaJIM He TOJbKO ruryOokue NOrpyxeHua, HO 
cTpecc. 

Kak B TulaT@OpMeHHBIX, TaK H B TeOCHHKJIMHaJIbHOM pa3pe3aX BbIe/AIOT 
OMpeeJleHHble 3O0HbI SIMTeHeTHYeCKOH NepepaOoTKH NOpo, OxapakTepusoBa 
Hble KOMIWI€KCaMA MHHepaJIbHbIX HOBOOOpPasOBaHHH, pasJIMYHbIMH CTPYKTYPH 
TeCKCTYPHbIMH TpH3HakaMM HM OMpeevIeHHbIMH (H3HKO-MeXaHHYecCKMMU Map 
MeTpaMu. B mpefeaxX KaxkOH 30HbI HapxAy c COMMU OCOOeHHOCTAMM MME 
paJlOro-CTpyKTYPHBIX W3MeHeHHH MOpoR BbielsioTca cnelu*puseckue Mp 
3HaKH, XapaKkTepH3ylolHe OTORKeHHA TMWiaTPOPMeHHOM WM TeOCMHKJIMHAaJIbE 
oOsacTeH, Ha KOTOPbIX MbI 3ac:PHKCHpyeM BHMMaHue B JaHHOH paoore. 

l. Sona HeEH3MC€HEHHOFO FTAUNHUCTOTO heme 
OXBaTHIBaeT OTOKEHHA WaTPopMbl AO TiyOuHEI OKOTO 2000 M um Bepxu pé% 
pesa reocunksHHamn. Tlopofbt B 3HauHTeJIbHOH CTeNeHH COXpaHAIOT TeKCTY 
HO-CTPYKTYPHble IIpH3HaKH, MpHOOpeTeHHbIe B TeyYeHMe OCaZKOHAKOMJIeHHA 
AMareHesa. XapakTepHO UpOrpeccMBHOe BOspacTaHve yIWIOTHeHuA NoOpok M 
JBWKeEHHH CBepXy BHH3 (yMeHbIweHHe Nopucrocru or 30—35 yo 10—12% 

BaxHeliel OCOOeCHHOCTHIO 30HbI ABJIACTCA pasJIMUHEI COcTaB PIMHHCTC 
BellecTBa Ha MartpopMe u B reocuHksMHaIH. Jia nuatpopMEl xapaKkrep 
yacTanh CMeHa B paspese pa3JIMYHOrO THIa TIMHHCTHIX MHHepaJIOB B ILeMeE 
MeCYaHHKOB HM B IvIMHaX H MOHOMMHepaJIbHbIM COCTaB HeKOTOPBIX paSHOBME 
cre. [lecrpora cocraBa riMHMCTOFO BeleCTBa B pa3pese CBA3aHa CO CMeH 
Pa3JIMUHBIX (PalWaIbHbIX OOCTAHOBOK. OcoOeHHO ApKkO 9TO MpoABAseTCH B Pi 
pese yrieHocHoH dopmaunu. Tak, nampumep, O1H“3KHe K MOHOMHMHepaJbH 
OOpa3s0BaHHAM KAOJIMHUTOBHIC TIMHbI YTvieHOCHOH dopmayuu (J;— Cr,) mf 
176 


MeHBI =HMCKJIONHTEIbHO K MOMYFOJIbHBIM TWiacTaM. OHH XapakTepxay1oT 

OKeHHA OOOT H 3apacTaioulHX BOMOeMOB, GoraTHIX TYMYyCOBBIM BerLecr- 

f, OO€CMe4YHBaIOWHM TyOOKyio MepepaOorky MepBHYHOrO TrauHucTOrO Ma- 

Halla, MpecTaBJIeHHOrO B OCHOBHOM TPHOKTa2{pHyYeCKHMU THApocosaMu. 

HTMOPUWJIOHUTOBbIC TIMHEI TOH 2%e PopMalluH, PopMupoBaBluNecA 3a CueF 

)BUNHOFO OOJOMOYHOFO MaTepHadia TOrO xe cocTaBa MpHypoveHEI K TPaHc- 

CCHBHBIM 4YaCTAM YIJICHOCHbIX IMKJIOB WM XapakTepH3ylOT, Kak MpaBuso, 

OXKeHHA JaryH, 3a/1MBOB KH MpHMMOpcKHX O3ep. Hakonell, riMHbI CMeLaH- 

(0) =: TPHOKTa3 ApHYeCKH-FH Ap Oc0AMCTO-MOHTMOP HJIJIOHHTOBO-Ka0/IMHHTOBOFO 

TaBa C Pa3JIM4HbIM COOTHOLIeCHHeM COCTABJIAIOULMX KOMMOHEHTOB ABJIAIOTCA 

(MPallWaIbHbIMH OOpas0OBaHHAMH, COCTaB KOTOPBIX ONpesenneTca HeNOMHOH 

epaOOTKOH MepBH4YHOrO PMIMHNCTOrO BelleCTBa, CBASAHHOM c Gomee GpICTpbIM 

AKOHaKONeHHeM. Tak¥M O6pa30M, NpH4nHOli, onpeyenstoule necrpory co- 

fe rvIMH B MaTPOPMeHHOM pa3pese, ABJIACTCA MeJVICEHHOe OcaKOHakOre- 

: W WIMTeIbHbIH WMareHe3, B TeYeHHe KOTOPOrO VIHHMCTHIE MMHepaJbl B 

ble WIM MeHbIWeH CTemeHH yCMeBaJIH MpHOOpecTH cocTaB, COOTBeTCTBY10- 

i (PUSHKO-XUMHYECKHM YCJIOBHAM OKpy2Kalolllel cpespl. 

Jina nopox mporn6a xapaxtepeH Gosee nocTroaHubili cocTaB rIMHMCTOrO Be- 

‘TBa, OJIM3KMH K MepBHYHOH OOMOMOUHOH MYTH, Tak Ke, Kak Ha MlaT@opme, 

ACTaBJeHHOK FaBHbIM OOpas0M TPHOKTAasApHyeCKHMA FHApocozamu. OTme- 

TCA MOBCeMeCTHOe MIPHCyTCTBHe HapAy C TPKOKTadIpHyeckOH ruzpocsmofon 

‘TMOPMJIJIOHHTAa, XAPaKTepH3yIOlero Hada/IbHYIO CTaquIo NepepaooTKH ruspo- 

(ee MuHepasia. MonomuuepaJibHble pasHOCTH TMH, KaK mpaBuJo, 

YTCTBY!IOT flaxKe B NOAYFOJIbHbIX MvlacTax. 

‘Onpeleus1oleH NpM4HHOH OMHOTHMHOPO COcTaBa TJIMH B paspese, BHe 3aBHCH- 

TH OT (pallMambHOrO XapakTepa OTMOKeHHH, ABIAeTCA ObICTpOe OCaKOHaKO- 

i#Me M KOPOTKHH Nepvod Auarenesa, 3a BPeMA KOTOPOFO OCaAKH He ) cNeBaJlH 
oOpecTH MMHepasorMyuecKkoro O*POpMJIeHHA, OTBeYalOWerO yCJIOBHAM OKpy- 

DueH cpeypl, 

BakKHOH YepTOH ABJIAeTCA Tak»Ke SIMTeHeTHYeCKOe PaCTBOPeHHe HEKOTOPBIX 
OHKHX MMHepaslOB — NHPpOKCeHOB, aMHOOIOB, OCHOBHbIX HM CpeHHX 
WOK1a30B,— OOyCJIOBIMBalOlllee CHadasla NOABJeHHe CNelu@uyeckux PopM 

WBOpeHHA STHX MHHepasloB, a 3aTeM UX MOCMeAOBaTebHOe HCYeSHOBeHHe 

Mepe [BYXKeHHA CBepXy BHH3 NO paspe3y. XapakTepHaa MuHepasoruyeckad 

HJIbHOCTb B pacMpeeeHHH TeppHreHHbIX MHHepaJIOB B MOULHbIX TOJILaXx 

OMOUHBIX MOpOR, mosMeyeHHaa BnepBple Tlerruqxonom (°) H uMerollad, 
celiuac YCTaHOBJICGHO, OYeHb WIMpOKOe pervOHa/IbHOe pacmpocrpaHeuue, 
MpyeTcA, OYeBHHO, B OCHOBHOM Ha paHHeM 9Talle 9MMreHeTHYeCcKOrO H3- 
HHA mMoOpog. 

. 30HaA H3SMCHEHHOrFO FAHHHCTOFO WeMeHTa Mpn- 
TBYeT Ha MlaTPopMe JIMIb B HavOO/lee MOPpyKeHHbIX yuacTKaX, Ha Mly- 
x cBpiue 2000 M. Ona 3axBaTbIBaeT OTJIOXKeHHA KpaeBoro nporHuoa, AocTu- 
mMoujHocTH 3500—4000 M. 
apakTep H3MeHeHUA MOpO, 30HbI Ha MlaTPpopMe M B NpornOe cyllecTBeH- 
TIMYeH, 4TO CBA3AHO C JBYMA OOcTOATeIbCTBaMH: 1) C pa3HUHbIM MHHe- 
HbIM COCTaBOM [IMHHCTOrO BelilecTBa, YHaC/IeQOBaHHbIM OT MareHe3sa, H 
pasmmunbimMu (bakTOpaMu anHreHesa (Ha MylaTPOpMe 9TO TOMbKO BepTHKaJIb- 
Harpy3Ka M MOBbIlWeHHe TeMMepaTypbl, CBASaHHbI€ C NOPpyXeHHAMH, B 
WHKIHHaIH K STOMY OOaBaeTcA cTpecc). 
apakTepHOM OcOSeHHOCTbIO 30HbI ABJAeTCA NepepaOorka NMepBHYHOrO TvIH- 
oro WeMeHTa, «yHacsleqoBaHHoro» OT cTaquuM J\Marenesa u smurenesa. Ha 
cbopMe UMeeT MecTO FuApOCcMOAMsal4A KaOJIMHUTa HM MOHTMOPHJVIOHHTa Hi 
paOorKa TpHOKTas{puyecKUX TuApOcO, B AMOKTadApuyecky!o THApO- 
y u xmoput. B reocuHksuHasu, re He MepepaooTaHHble TpuOKTasApuye- 
THAPOCMONbI ABJIAJIMCb OCHOBHBIM KOMIOHEHTOM IVIMHHCTBIX MOpOA, HACT 
MpOBaHve XapakTepHOli accolMalMH XMOpHTa HM AMOKTASApHYeCKOM PHA 
fob] C COXPaHeHHeM PeMMKTOB MOHTMOPHAMOHHTAa HM TPHOKTASPpHYCCKUX 
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Bropot Bax%KHOH YepTOH ABJIAeTCAH Ha¥a/IbHOe H3MeHeHHE oe 
MOUHBIX CTPYKTYP MeCuaHO-aJleBPHTOBLIX NMOpOA Cc POpMHpOBaHHeM MPOCCThI 
MO3 aHYHO-pereHepallHOHHBIX CTpyKTyp. XapakTepHOH OcOOeHHOCTbIO, HaGJIK 
jlaioulelica TOJbKO B MvlaTOpMeHHbIX paspesaX HM OTCYTCTBYIOWeM B PeOCHHKJII 
Haid, ABIAeCTCH HaWUHe B NeCuaHHkaX MUKPOCTHJONMTOBLIX WBOB. Hi 
pacTaHHe PpaBHTallMOHHOrO yMJIOTHEHHA MOpOA NPOABAACTCA JIMIUb B BepXHE 
NOMOBHHE 3OHbI; WIA NOpO HuxKHEH YaCTH paspe3sa H HMKEeJIEARALLUX OT 
%KeHHil XapaKTepHb! MOCTOAHHBIe HU3KHe 3Ha¥eHAA NOpucTocTH (4—5 %). 

3. 3o0na KBAPUHTOBURHHX CTPyKTYp H XJ 0p Hae 
BO-C€pHUUHTOBOFO LEMCHTA B H3yYeHHbIX OTOKEHHAX NPUCy’ 
CTBYeT TOJIbKO B PeOCHHKJHHAIbHOM OOacTH. XapakTepHbIMH OCOOeHHOCTAM 
3OHbI ABJIAIOTCA IWMpOKOe pasBHTHe KBapWMTOBUAHbIX CTpyKTYp NecyaHHKOl 
BO3HHKIUUX BCJIEACTBHE BOBJIEYeEHHA B NepeKPHCTaJJH3auHkO OCCHOBHOrO «Ot 
JIOMOUHOFO KOCTAKa» NOPOA, H NOYTH 3aBepleHHaA NepeKpHCTaNIM3alUuA Ney 
BUYHOFO TVIHHHCTOrO BelleCTBa, C NOCTOAHHBIM H YCTOMUMBbIM MpHCyTCTBHe 
OAHOPOAHOH accoluMalluH MHHepaJiOB: XJOpHTa, THApOcnloybl MYyCKOBHTOBO! 
TuMa WH KBaplia. . 

Jia HW2xKHHX TOPH3OHTOB 3OHbI XapaKTepHO MOJHOe HCYeESHOBeHHE CJIK 
6HOTHTOBOFO THNa He TOJIbKO H3 TJIMHHCTOFO BELLeCTBa aprHJJIMTOB WM IWeMeHI 
necuaHHKOB, HO HM 3 COCTaBa KPpYyNHOOCOJIOMOUHBIX KOMMOHEHTOB MeCuaHB 
nopog. B mocieqHeM Clyuae OHH 3aMElllalOTCA XapaKTePHbIMM «NakeTaMH Yep: 
QOBaHHA» XJIOPUTAa WH MYCKOBHTOBOH CJIOJbI. 

Tlo gannpim A. B. Konesnopnua (+), NOpogbt CO CJIO%KHIMA MO3AM4HO-pi 
TeHe pallMOHHbIMH CTPYKTYpaMH, CBOHMCTBeHHbIMH 3-H 30HeE, MOryT MpucyTe 
BOBaTb He TOJIbKO B P€OCHHKJIMHaJIbHbIX, HO HW B MvlaTPOPMeHHbIX paspesax. OF 
Obl OMHCaHbl YKa3aHHbIM ABTOPOM Cpe APeBHUX OTJOKeHHH (OPAOBHK-p! 
deli?) roro-3anaQHow yacrw Pycckol nvatpopmbl Ha raiyOuHax oKONO 2000 1 
A. B. KoneHosuy CKJIOHEH pacCMaTPpHBaTb JaHHble COpasoBaHusA Kak Mepexo, 
Hbl€ K COOCTBEHHO M€TaMOpduyeCKHM NOpOam. CyllecTBeHHO OTMETHTb, YTO O 
JIOWKCHHA, OMHCAHHbI€ Ha3BaHHbIM ABTOPOM, NOCTOAHHO COJep2xKaT MaJIO H3M 
HEHHbIM OHOTHT — MHHEPal, «3aNPeWLeHHbIM» HE TOJIbKO AVIA NOPOL BepXHUX 3¢ 
pervoHaJIbHOrO MeTaMOP*H3ma, HO HCYeSaIOULHH yKe B HH3aX ONHChIBAeMOH 30H 
(7,8). Dro OGcTOATeMbCTBO NOSBOJIACT CUHTATb, UTO PIyGOKO H3MeCHEHHbIe pe 
HHe NOPOAb! nJlaTpOpMb!I MOryT ObITb OTHECeHbI He Javlee yemM K BepxXHeli Now 
BHHe 3-H 30HbI. MHTeHCHBHAA NepeKPHCTaJIH3auNA OONOMOUHOFO KOCTAI 
nopo B WaHHOM CJlyyae OODACHAETCA, OYCBHHO, C OHO CTOPOHbI, HX LPeBHF 
BO3PaCTOM H JVINTEbHOCTLIO SnMreHe3a, HW C Apyrok — H3HaY¥aJIbHO CBEKUM @ 
KO3OBbIM COCTABOM, OOeCNeuMBalOulHM, KaK NpaBHJlO, JHEPrHUHbI xo npowe 
CoB nepekpucrTaJIM3aunH. HeoOxogqumo nosuepKHyTb, YTO CTOMb riy6oKé 
nNepekpHCTaIMH3allNA NOpOA B OCaOYHOM Yexe paspe3a NaThopM — ABM 
HHe, NO-BAAMMOMY, JOBOIbHO pezkoe. Ilogqo6HOoro Tuna NOpOAbI He ObwWIN BCTP 
yeHb! Ha rayOuHax JO 3000 M He TONbKO CpegH Oosee MOMORbIX O6pa30BaHH: 
HO H Cpe pHdeicKuX OTMOKeHHA Apyrux patonos PycckoH natpopMbl, | 
O6aaroulHxX CTOJIb APKO BbIpa2%KeHHbIM APKO30BbIM CocTaBoOM (°). 

4,.30Ha necYuaHHKOB C «munOBHUAH EM Uy CT PY KT! 
paMmMvW H PHAAUHTONOLOGOHEX CM AHMWEB OXBATHIBACT HHKH 
TOPH3OHTbI HHXKHEH NepMH, pacnpocrpaveHa JIMUIb B npeseax HaHOouee IM 
JIOWMPOBaHHbIX yuacTKOB Bepxosnbs uw onucaHa 3fecb B. JI. Wyrospm. Jy 
3OHbI XAPaKTEPHO NOABJEHHE ACNHAHHIX HW CPHJHTONOAOOHbIX CIaHUeB, 6/1M3Kh 
no cocraBy, CTpyKTypamM H TeKCTypaM K MeTaMOpduyeCcKHM nOposam BepxHt 
3OHbI PerHOHa/IbHOrO MeTaMOpPdH3ma (sauna 3e7eHbIX Canes). 

XapakTepHaw aCCOUMallHA TVIMHUCTbIX MMHEepasOB — AHOKTasqpuyecké 
(MyCKOBHTOBaA) CIIOa, XJOPHT HW KBapll, cbopMHpoBaHHne KOTOPOI npocexk 
BaeTCH HaYMHaA OT CaMbIX BEPXHHX 30H TeOCHHKJIMHAJIbHOPO paspesa H HaHOOd 
ryOOKUX TOPH3OHTOB MaTPOpMbI,— 3keCh NoMyYaeT OKOHYATEMbHOe MMHEP 
JlorHyeckoe WH CTPyKTypHOe OdopmvieHue. 

TlocrosHHblH CocTaB MHHepaJOB CO CONCTO pemerKol — XJIOPHT WH MY 
KOBHT — B mopOfaX BepXHUX 30H PerMOHabHOrO MeTaMOpdu3ma enaen 
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OHATHBIM B CBeETe H3YYCHHA H3MCHEHHH B SNHTeHe3e PasJIMUHbIX PIMHHCTHIX 
MHepasioB. PopMHpOBaHHe MYCKOBHUTAa MPOHCXOMUT 3a CUeT pa3/OXKeHHA COu0- 
OUHbIX OHOTHTOBBIX CMON, «BOCCTAHOBJICHUA» MYCKOBHTOBbIX THAPOCIOL, M0- 
reneHHOH FHAPOCMOLM3alHH KAaO/JMHUTAa H MOHTMOpPHJJIOHHTa. PopmupoBaHve 
NOPHTA OCYULECTBACTCA 3a CUeT TEX KE OHOTHTOBBIX CJION, a TAKKE B PCSYJb- 
ATE Pa3sNIORKeHHA B snHrenese pxAjla @eMMYeECKUX MHHEPaioB (ambHOoNoB, mMH- 
OKCeHOB). Bor, COOcTBeEHHO, OObIUHBIe MYTH Nepepa6orkKH HaHn6ouee pacnpoctpa- 
C€HHbIX IIMHHCTbIX MHHepaioB mpH rviy6okom snHrenese. 

Ha OCHOBaHHH BbILUeH3IO%KEHHOO MOMKHO HAMETHTb cnellupuKy mpouecca 
MMPeHe3a TePpHTeHHbIX NOPOA B pa3HbIX CTPyKTYPHbIX OGacTax. TIpuuu- 
HaJIbHbI€ OTJIHYHA XOAa HPOWeCCOB SsNMrevneTHyecKHX MpecO6pa3s0BaHHN nopog 
a mulaThOpMe HM B TeOCHHKJIHHAJIH ONPeeAIOTCA HE TOJbKO Ooslee HHTCHCHB- 
OH NepepaOoTKOH nepBbix NO CpaBHeHHIO CO BTOPbIM, BCeACTBHe Gosee ry6o- 
MX NOFPy2keHHH M CTpecca, HO H H3HAYAJIbHBIMH OTHYMSIMH OCaQKOB, BCTYMAlI0- 
MX B 9NHreHe3, BOSHHKINHMA B C€QHMeHTAlHOHHO-MareHeTHyeCKHH nepHog. 

B reocHHkKJIMHaJIH, Te HaKOMNJIEHHE OCAAKOB NPOHCXOAHT 3HAYHTEJBbHO ObICT- 
ee, UCM Ha NJlaThopMe, CONOMOUHbIN MaTepHaJ! UMEeT, Kak NpaBHO, Ooee CBe- 
‘AH, MaJIO H3MCHEHHbIN XapaktTep. B TeyenHe CpaBHUTebHO KOPOTKOrO nepuosa 
MareHe3a STOT MaTepHaJl HE yCNeBaeT ObITb NOJHOCTbIO MepepaOoTaHHbIM H 
pHcOpecTH mHMHepaloruyeckoe OopMJeHHe, OTparKalouee cbH3HKO-XHMHYEC- 
yO OOCTaHOBKY JHareHes3a. 

Takum o6pa3om, B O6lacTAX HHTeCHCHBHbIX MOrpyKeHui B sMHrenes BCTyNa- 
T OTJIOMKEHHA OMHOPOAHOFO COcTaBa, He H3MCHEHHOrO NpelbiAyuiel mepepabor- 
HW; XapakTep MHHepaJbHbIX NpeoOpasoBaHHh Nopog u BO3HNKAaIOWLHe napare- 
3bl AYTHTeCHHbIX MHHEePaJIOB ONPeeMAIWTCA TOMbKO N€PBHYHbIM COCTaBOM 06- 
MOUHOFO MaTepHasia OCaKOB HM CTeMeHbIO HX NepepaOoOTKH B 3NHreHese HH 
AYaJIbHOM MeTaMOpdH3me, EctrecTBeHHO, YTO MPH 3THX YCJIOBHAX 30HAJIbHOCTb 
HPeHeETHYeECKHX H3MCHEHHH, OTParKaloulAx PyOMHy NorpyxeHHH WH HHTeCHCHB- 
DCTb CTpecca, BbICTyNaeT C OObIUOM OTYETIMBOCTbIO, YTO ABJIACTCA XapaKkTep- 
DH OCCOCHHOCTbIO pa3pe30B TeOCHHKJIHHaeH HM KpaeBbIX MporH6os, 

_ VMuaue nporekaet npouecc TeppvreHHoro noposoc6pas0BaHHsal Ha MlaTpopMe. 
IeJICHHbIM XOX OCaLKOHaKONJICHHA H JWIMTeIbHbIN nepHod Auarene3a oGecne- 
BaloT YCJIOBHA, B KOTOPbIX OCaQOK YCNeBaeT NPOHTH Oolee WH MeHEee Cylle- 
BeHHY!0 NepepaOoTKy HW npHoOpecTH MHHepaJiorMyeckHe YepThl, OTParxkaroulHe 
43HKO-XHMHYECKHE YCJIOBHA Cpefbl, Pe NpOHCXOAMIO ero (OpMHpoBaHHe. ITO 
YC/IOBJIUBaeT H3BECTHYIO MECTPOTY COCTABa OTJIOXKeHHH B paspese, BbIparkKalo- 
yiocaA B YacTOH CMeHe NOPOA C ONpeAeVIeHHIM HHAMBUAyaJIbHbIM MapareHesom 
"THPCHHbIX MHHepaJlOB, OTPaKalOUlMX CMeHY (pallMaJIbHbIX yCOBUM B TeYeHHe 
LKONJICHHA TePPHIreHHOHM TOVILUH. 
_ CoBoKynHOCTb nepeuHCJIEHHBIX MPHYHH OMpekeiAeT TO OOCTOATEMbCTBO, UTO 
{9NWFeHe3 MPKRXOLAT yXKE «MHHEPAJIOFHYECKH OOPMJIEHHbIE OTJIOMKEHHA», Xa- 
KTeEPH3YIOWHeECA JOBOJbHO ObICTpOH CMeHOH MO BepTHKaJIH accoumalwi MH- 
}PabHbIX HOBOOOpasoBaHhii H TeppHreHHbIX KOMMOHEHTOB. IIpu nepepadorKe 
nvreHe3e 3TH cneunpunyecKkHe CeAMMCHTAL[HOHHO-AMareHeTHyeCKHe YepTb! M0- 
b B 3HAUMTeEIbHOM CTeENMeHH COXPaHAIOTCA, 3ATYLWUEBbIBAA H OCJIO*KHAA HanpaB- 
HHYIO 9IIHFeHETHYeCKYIO 3OHAJIBHOCTh H3MeHeHHA Nopoy B paspese. Ilocney- 
A JOCTATOUHO ABCTBEHHO MpOCTyNaeT B MOULHDIX TEPPHeHHBIX TOMMAX, Mpe- 
qaroutux 1500—2000 mM, HO MMeeT B TO Ke BpemA CielMpHyecKHH «NeCTPbIn» 
pakTep, 4TO M ABMAeTCAH XAaPpaKTePHOM OCOOEHHOCTHIO MlaTPOPMCHHbIX OTJIO- 
PHHH, 

| 


TeonoruueckHii WHCTUTYT Tlocrynuso 
Akayemuu HaykK CCCP 25 VIII 1959 


IMTHPOBAHHASA JIATEPATYPA 


1A. B. Koneauosuu, Mss. AHCCCP, cep. reo, Ne 11 (1958). aA Tea Kone 
Bcekasa, B J. Ulytros, JAH, 103, Ne 6 (1955). 3 A oe Ke ore clolprcnksanar 
Il. Wyros, Tp. Peon. nner. AH CCCP, B. 5 (1956). *A. TI. Koccosckaas, 
AH CCCP, cen. reon., Ne 7 (1958).°.B. I. Wyrtos, Bron. MOHII, Ne 6 
459). 6 Pettijo hn, Sedimentary rocks, 1949. 
i| 12% 179 


Jlonnann Akagemun nayrx CCCP 
1960. Tom 130, Ni 4 


—— —- . 


TEOXHMH#A 


B. M. PATbIHCKHHA wu JI. E. LITEPEHBEPT 


O CBA3H TEPMAHHA C MNETPOTPA®HYECKHMH KOMIIOHEHTAMM 
MCKONAEMbIX YIJIEH 


(ITpedcmaeneno axademuxom H. M, Cmpaxosoim 6 VIII 1959) 


IIpuypouenHocTb repMaHHA K OJHOMY H3 KOMMOHeHTOB HCKOMAaeMbIX yruieH, 
BUTpeHy, Oblwia ycTaHoBieHa ee B 1943 r. ('). Onpemetenue nerporpauye: 
CKUX COCTABAIOWIMX YA MPOBOAUIOCb MPH 3TOM BH3yaJIbHO. Bolqemenne Ms 
aHaJIH3a OTHOCHTeIbHO KPYMHbIX JIMH3 BUTPeHa COMPOBOKAalOCcb KOHTPOJEN 
MPH MOMOLIH OHHOKYJIAPHOU Jlynbl. 

Tlo3qHee CBA3b BHTPHTa HJIM BHTPeHH3HPOBaHHOrO BewlecTBa c repMaHHen 
oTMeYaslacb B page pabor (2~”). ; 

K BUTPeHH3HPOBaHHOMY BeLIeCTBY, HJIM BHTPHTY, OOBMHO OTHOCAT KCHJIEH, 
KCHJIOBHTpeH, BHTPeH H OCHOBHYIO TesMpHUMpoBaHHy!o maccy. B HacrTosaulek 
pa6ore OblWia mOcTaBleHa 3a,a4a YTOUHHTb POJlb BC€X OCHOBHbIX NeTporpadus 
YeCKHX KOMIOHEHTOB HW MHHepaJIbHbIX BeULeCTB KaK HOCHTeJIeH repMaHHAl B Oy ppd 
WH KAM@CHHbIX YIVIAX. 

Jia pewieHHA MOCTaBJICHHOH 3aaun ObWIM OTOOpaHbI CpesHHe mpobnl 6ypsP 
4 KAMCHHbBIX YyrvieH pxya MecTopoxKeHui. 

I]peqBapuTebHO H3Me@IbUeHHbIN yrOJlb KAKTOM cpeqHet mpoOb pa3slelsascs 
B TAMKEIbIX 2KUKOCTAX C MPHMeHeEHHeM WeHTPHyru Ha PAL pPpakuHh pa3ziM4 
Horo yebHoro Beca (*). B pesyabTaTe ObluIM mowy4ueHbI CepHH cpakuHh 
nmeTporpadpuwueckHH COCTaB KOTOPbIX 3aKOHOMe€pHO H3MeCHAJICA B COOTBETCTBUI 
© MX Y@bHbIM BecoM. 

BoieenHble PpakUHA NOABeprasuch meTporpaduyecKoMy H3yY4eHHIO HM aHa 
JIM3y Ha COJepxKaHHe repmMaHHaA. 

Ja mnerporpaduyeckoro M3yYeHHA ObIH H3POTOBJIeHbI MpospayHonomH 
POBAHHbIe HENOKPbITHIe WVIMPbI, MOSBOMAIOULME MPOH3BOXUTb HaGJIOAeHUA Kal 
B MpOXOJAlleM, TaK H B OTPa>KeHHOM cBeTe. 

[Ipu nogcuete nerporpaduyeckHX KOMMOHEHTOB HM MHHepaJIbHbIX BelleCTB Mp 
MCHAJICA HHTeErpalMOHHbl cTOMHK. [loqcuer Betca AMHeMHbIM MeTOogOM. C na 
MOILbIO MOJAPH3alMOHHOTO MUKPOCKONAa BbITeIAUCh CeAyIOUlHe KOMMOHEHTE 
yrObHOrO BeUleCTBa: KCHJIeH HM KCHJIOBHTpeH, BUTPeH, OCHOBHaA relupune 
pOBaHHas Macca, C1a00 (pioseHu3upoBaHuble (Gypble) KOMMOHEHTHI, (pi03eH HM KCH 
AOBHTPeHOIO3eH, BATPeHO*IoseH M HeMpospayHaA Macca (omak-macca), cnopi 
WM CMOJa, KYTHKYyJla. 43 MHHepaJbHbIX BeLLECTB THarHOCTHpOBaJIHCb M BXOM 
B MOMCYeT MHPHT, KBapll, KapOonaTbI M IMHHCTbIC MUHepaJIbl. 

OnpeweleHua TepMaHHA MpoBOANANCh B 30Me MeTOOM KOMMUeCTBeHHOr 
CMekTpasIbHOro aHasu3a (°). J\na nogroroBKH K CNeKTpaJIbHOMY aHaJIu3sy 03¢ 
vieHHe yruieH mpoBoqusocb npn 550°. 

ConocraBileHHe merporpaduyeckoro cocTaBa HM MMHepasIbHbIX BelLecTB, 
OQHOH CTOPOHEI, M CosepxKaHHA repMaHua,— c Apyroli, npuBegeuo B Tabu. | 
1-1 mpo6a Oyporo yruis Oba WA uccmeqoBaHUA pasqeneHa Ha [Be yacru; 2- 
mpoOa — Ha Oosbm0e KOMM4eCTBO (ppaKUM pasHoro yeNbHOrO Beca, H3 KOTC 
PbIX M3y4eHbI TPH: Cama Jerkad (<1,40), oHa u3 npomexyTouHBIXx (1,45- 
1,50) 4 HavOoee TaxKenad (>1,60). Ha 6onbu0e KonHUecTBO cppakunh pask 
NeHa TakxKe 3-1 mpoOa, mpeAcTaBseHHad KaMeHHbIM YTvleM; WIA HCCeOBaHH 
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Ta6auna 1 


MOCTABICHNe CORepRAaHHA TePpMAaHHA HW KOMMOHEHTOB yrouIbHOrO BellecTBa B 6ypbix 
HM KaMCHHBIX yrAx pala MecTopoxeHnit 


Coyep x aHve 


BulgqeseHHble KOMMOHEHTHI H HX core y 
repMaHus, % ACD RAR ONs 


TAIHHHMCTHIC MHHEPaJibl 


Xapaxtep 
yraa 


Yq. Bec BbIAeJICHHbIX 
KCHJIGH H KCHJIOBHT- 


peu 
@ioseH H dlo3seHH3up 


KOMMOHEHTHI 
6ypbie (cma6cd103e- 


SoJIbHOCTb Ip 
Ha 30J1y 

Ha yrouIbHoe 
BeLeCTBO 

BUTpeH 

OCHOBHAaA renu@u- 
WHp. Macca 
HH3Np. KOMMOH.) 
CnOpbl H cMosa 
Hempo3pauH. Macca 
WH BUTPeHodioseu 
KyTHKyJa 
Kap6oHaTbl 


| Byppit yronp | <1,40 | 3,78 0,36 0,0134| 78 hat oe 9] 7} 2)—]—] ca.) —] —] — 
| >1,40 |} 27,55 0,04 0,0028) 13 6 | 30 24010559) 110,55 )) 2 QHD 82 
| Byppit yronb | <1,40 | 6,08 1,15 0,0700| 36 | 22 | 4 6/30} 2)—j}—/<0,5) —| —| — 
we 8,12 0,087 | 0,0080/<0,5| 54 |<0,5) 4] 40) 2] —]— |<0,5} —}] — |< 
| >1360 42,56 OSO0G) | RROFO025 ie 3) oho) eee 736) 4.)—1)—) 2.)—] 3) 4 
Kamenuplit <<AF20n es SO 0,075 | 0,0006} 2 | —} 79 | 0,5} 0,5/14,5) 0,5} 2,5) 0,5] —|—|ca. 
yrouib 1,25— 
4,26 | 0,85 0,094 } 10,0008) 14 | —|73 |1 |—]} 8] 2] 1/0,5)/—]—]0,5 
| >1,60 | 55,05 0,001 | 0,0005) 4 Wl iBYAR 8} 3{/ 2] 5}—]10 | — | 12 
| ameHHplii <1,40| 6,16 0,012 | 0,0007} 9 3] 384 |—| 4 | 52) — |<1 | cx. | —}] —] — 
| yroub 1,42— 
i ; 1 8,99 0,020 | 0,0048] 60 | 17 | 10 jen. |} 3) 7);—|]—| 4|—|—j 2 
] 4,55 | 14,05 0,005 | 0,0007] 538 | 22] 7 1} 9) 7)—]—|en.}—] 1]enm 
>1,60 | 89,26 |<0,001 |<0,0004| 3 4150 9] 7] 3}—]—] 7 /—] 54 412 


Hee oTOOpaHbl TpH cpakuHH: HanOouee erkaa (<1,25), mpumbikaiomad K 
4 (1,25—1,26) u camas Taxenan (>1,60). Kamenupii yromb 4-4 mpo6bl, Tak- 
pa3eleHHbId Ha 3HAaYHTeIbHOe YHCO cpakUMH pa3HOrO yebHOrO Beca, 
eAcTaBleH B TaO. 1 ueTbIpbMA H3 HHX (<1,40; 1,42—1,45; 1,50—1,55; 
1,60). 

Kak BHHO 43 NpHBeeHHOK TaOJIMUbI, MPH pasAeeHHH KaxKOH cpeqHen 
OObI yrie HaGsoJaeTcA pA 3akoHOMepHoctTeH. K HHM OTHOCHTCA mpeHMy- 
®CTBeHHOe BbieeHve B HaHOosee erkKHe (pakuWHH OOoOMOUeK CNOp, KYTH- 
jbl, CMOJIBI. TaxkesIbie (paKUMH 3HAYHTebHO OOOrallleHbl NEPBUYHO OKACEH- 
IMM KOMMOHEHTaMH rpynnbl (pio3eHa H MHHEepaJIbHbIMM BelllecTBamu. Crelyer 
ME€THTb, UTO 3HAYHTEIbHbI HHTeEPeC MpPeACTaBJAeT pasqeeHHe NO yeIbHOMY 
ry BUTPeHH3HpOBaHHOrO BelllecTBa., ConocTaBsleHve cCOfepxKaHHA FepMaHHA 
meTporpad@HyeckHM COCTABOM pa3JIMUHbIX (pakUHA, BbIAeeHHbIX H3 OTEJIb- 
iX MpoO yrviA, MO3BONAeT YCTAHOBHTb NPHyPOYeHHOCTh repMaHHA K onpese- 
: HbIM MeTpOrpadMuecKHM KOMMOHEHTAM YFOJbHOrO BeLLECTBa, B NepByIO OUe- 
Wb K BuTpeny. Jlna yraeH 1-H wu 2-H ucCceqOBaHHbIX MmpoO MaKCHMaJIbHOe 
lep2kaHve repMaHHA yCTaHOBJIeHO B HaNOovlee erKUX PpakuHAX. STH cpak- 
M XapaKTepH3ylOTCA OAHOBPeMeHHO M@KCHMAJIbHbIM COsepxKaHHeM BUTpeHa 
\6alatoT MHHMMAJIbHOM 307bHOCTHIO. Matepna 3-H u 4-H npod, MpHBeeHHbIx 
aban. 1, TakxKe FOBOPUT O MpHypoueHHOCTH repMaHHsA K BUTpeHy. B AaHHbIX 
6axX MaKCUMaJIbHOe COJep»xKaHHe KaK TepMaHHA, TAK MH BUTPeHa HaXOMMTCA 
B CaMbIX JlerKHX NO yJebHOMY Becy (ppakUHAX, a B COCeAHHX C HUMH, XOTA 
bleqHHe He O6s1aqaioT MMHMMAJIbHOM 30/1bHOCTHIO. B HavOovlee MerkKUX *Ppak- 
"AX MHHHMAJIbHaA 30JIbHOCTb OOYCJIOBJICHa NOBbILUIEHHbIM COJepxkaHHem COP 
HCMOJIbI, HE ABJIAIOUIMXCA MA&KCHMaJIbHbIMM KOHIeHTpaTOpaMu TepMaHHaA. 
Cnelyer OTMeTHT, YTO HapaAy C BHTPeHOM repMaHHH B UCCJIeNOBaHHBIX yT- 
K, OYCBHZHO, CBA3AH TakxKe C ApyrHMM NepBHYHO HEOKNCJCHHBIMH KOMIIO- 
iTamMH B 6oObueli cTeneHH, 4YeM C NMePpBHYHO OKHCJICHHbIMH. 
Tipnpegenupri maTepvad! mO3BOuIAeT CleaTb CJIeAYIOWWNe BbIBOABI: 

1. Hakonmenne repMaHHa B yrvliX CBA3AHO C MX OPraHHYeCKOH YaCcTbIO. Mu- 
)aJIbHbIc KOMMOHEHTbI MOBbILeHHOrO KOJIHYeCTBAa TePpMaHHA He COfep*Kar. 
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2, Pa3MUHbIe KOMMOHEHTHI OPraHHyeCKO YaCTH YFOJIbHOFO BellecTBa B pa3- 
HOH CTemeHH OOorallleHbl repMaHHem. 

3. OCHOBHBIM HOCHTeIeM repMaHHA B YIVIAX ABJAIOTCA MePBHYHO HEOKHC 
JI@CHHbIC KOMMOHEHTHI OpraHWyecKkOl yacTH yrvieH (BHTpeH, KCHJI€H H KCHJIOBHT- 
peH, OCHOBHaA resHHUMpOBaHHasA Macca). ; 

4. V3 nepBHuHO HEOKHC/IeCHHbIX KOMIOHEHTOB repMaHH B OoubweH CTeneHH, 
yemM C JPyrHMH, CBA3aH C KOMMOHeHTaMU Tpynnbl BUTpeHa. 

5. Butpen yrvieli pasmMu4HbIxX MeCTOpOxKeHHH B pa3sHOl CTeneHH OOoralller 
repMaHHem. 

6. Burpen pa3Hbix :pakuwit, BbINeeHHbIX U3 OMHOM CpeqHeH mpoOb! yrs, 
3HAYHTeIbHO pa3ssiMuaeTCA MO COfepxKaHHIO repMaHHsA. BepoxTHO, OT eJIbHbIE 
KOMIOHEHTbI PpynMbl BATPeHa ABJIAIOTCA MAKCHMAJIbHbIM KOHILEHTPaTOpPOM [ep- 
MaHHA B YIVIAX. 

7. B cpequux mpo6ax 6ypbIX H KaMCHHBIX yrvieH BCeX HCCeQOBaHHBIX MeCTO- 
poxwkKeHHH MaKCHMaJIbHOe COJepxKaHhe TepMaHHA NMpHypoyeHoO kK dpakUHAM, 
HaH6Oomee OoraTbIM BUTpeHOM. Coyep»xkaHHe repMaHHA B HHX ABJIACTCA MAKCH- 
Ma@JIbHbIM B TlepecueTe He TOJIbKO Ha 30J1Y, HO H Ha YFOJIbHOe BeLLeCTBO. 

8. SHauenve KYTHHH3MpOBaHHbIX KOMMOHEHTOB (KYTHKYJ1a, CNOPbI, CMOJEa) 
pH HakonJeHHN repMaHHA B YIvIAX ABMIAeTCA NOMYHHeEHHDIM. MHHuMaJIbHas 
30JIbHOCTb KOMIOHEHTOB FpyMbl 3K3€HA HE COUeTACTCA C MAKCHMA@JIbHbIM COJep- 
‘KaHHeM B HHX TepMaHHaA. 

9. JleranbHoe U3y4eHHe KOMMOHEHTOB Fpyiibl BUTPeHa, a TaKXKE Me€PBHUHO- 
HeEOKHCJICHHOFO BeLLeCTBa B I[eJIOM MpeACTaBJIAeTCA HAM HaHOosee mepcneKTHB- 
HbIM JIA BbINCHeHHA MyTeH HAKOMJICHHA, a TaKKe XapakTepa CoeqMHEHHH rep: 
M@HHA B HCKOMAeMbIX YIVIAX. 


VucrutyT roplouuwx MCKOMaeMbIX Tloctynuso 
Akaylemult HayK CCCP PAO UES, 
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Jloxxaye Akagemuu nayrx CCCP 
1960. Tom 130, N 1 


OKEAHOJIOFHA 


Yaen-koppecnonzent AH CCCP JI. A. 3EHKEBHY, 
| H. TP; BAPCAHOBA u [. M. BEJISEB 


KOJIM4UECTBEHHOE PACIIPEAEJIEHHE JIOHHOM ®AYHbI 
B ABHCCAJIM MHPOBOFO OKEAHA 


| 
| 
_ Hlanupie O KOM4eCTBEHHOM pacnpeReeHHH 2KU3HH B OKeaHe HMeIOT O4eHb 
JIbUIOe 3HAYEHHE JIA Pa3BHTHA OKeAHOJOFHYeCKHX 3HAaHHH. OHH HEOOXOAUMMbI 
‘A BbIACHEHHA 3aKOHOMEPHOCTeH pa3MeLCHHA HM BOCCTAHOBJIGHHA B OKeaHe 
ABbIX CbIPbeBbIX PeCYPCOB, JIA NMOHHMAHHA TPOpuyeCcKHX CBA3ZeH Me*KAY op- 
HH3M4MH, JWIA MOJIHOWCHHOH XapaKTePMCTHKH XHMBOFO HaCeseHHA Fasmocdeppi 
K HHAMKAaTOpa (PU3H4eCKHX MpOUeccoB, WIA MOHHMAaHHA POJIM X%KUBbIX Opra- 
3MOB B KPyrOBOpOTe XHMMYECKHX BelleCTB B OKeaHe. Bce 3TH ABJIEHHA Tpe- 
HOT YHC/IOBOFO BbIParxKeHHA, HHAYE OHM TePAIOT OOJbLIY!O YaCTb CBOeH Hay4HoOlt 
mpaKTH4eckoli 3HAYHMOCTH. XOPOLIO H3BECTHO, YTO KHBbIC OPraHH3Mbl OOwa- 
4OT CNOCOOHOCTbIO HaKaMJIHBaTb B CBOeM Tele Pa3zJIH4HbIe XMMHYeCKHE 93/1e- 
‘HTbI, B TOM YHCJIe H paWOaKTHBHble, B KOJIMYECTBAX, B TbhICAYH pas MpeBOCXoO- 
IUWJHX KOHILCHTPallHH 3THX 9JIEMCHTOB B MOPCKOH Bose. [lostomy OCO6eHHO 6O1b- 
De 3HAYEHHE MpPHOOPeTaloT KOMMYECTBEHHBIC JaHHbIe O KU3HH B OKeaHe B CBeTe 
DJib AKTYAJIbHOM Tenepb mpoO/lembl pacnpeyeieHHA B OKeaHHYeCKOH BOJHOH 
icce MpOMYKTOB paAvOaKTHBHOrO pacnasla, a TakKxKe MAaCWITAOOB H TeMMOB 3a- 
AASHEHHA OKeaHa JTHMM MPOAyKTaMH. 

Oguako Jo nmoceqHero BpeMeHH MHPOBaA Hayka pacnoOslarala JIMUIb OYHb 
MHOFOUHCJICHHbIMH JaHHbIMH O KOJIMUeECTBEHHOM pacnpeeeHHH %KH3HH B 
eaHe. ITO OTHOCHTCA B OCOOeHHOCTH K OTKDPBITbIM [IYOOKOBOJHbIM AKBaTOPH- 
|, COCTABJIAIOUIMM Gouee Tpex 4eTBepTeH mloulaqH Bcero Muposoro oKeana. 
® CIYUalHO B OTYeTe NOCeAHe CeccuH (B CeHTAOpe 1958 r.) CneunasbHOrO KO- 
‘Tera mO MopckHuM HayKam (CKOP) mpu IFOHECKO ormeuaertcs, 4TO 3a He- 
OrMMH HCKJIOUCHHAMH B HaCTOALLee BDEMA HEBO3MOXKHO JaTb KOJIM4ECTBEHHY10 
HKY pa3MepOB NOMyAAWHH MOPCKHX OpraHH3MOB H OvoOrM4eckoOl MpogykK- 
HOCTH B macuiTaOax Muposoro oKeaHa, H yKa3bIBaeTCA Ha HeEOOXOQHMOCTb 
BpaOOTKH MeTOAOB KOJIMYECTBEHHBIX MCCeMOBaHHH, AaroulMx ComocTaBHMbIe 
ay coOoH pe3yJIbTaTHl. 

Uro Kacaerca pacnpeeleHHaA B OKeaHe JOHHBIX OPlaHH3MOB, TO He/Ib3A 
‘cormacuTeca c MHeHHem I’. Topcona (1°) 0 HeOOXOQMMOCTH KO/MUeCTBeEHHOFO 
IPTHPOBaHHA COOOUeECTB JOHHbIX XKMBOTHbIX Ha OCHOBe MPHMeHeHHA eMHOM 
HapTHOH MeTOAMKH UCCeqOBaHHA HM O TOM, 4TO AO cero BPeMeHH TaKHe HC- 
JIOBAHHA MpOBeeHbI JIMLIb B HEMHOFHX pahOHaX, MPeCHMYULECTBEHHO B apKTH- 
KHX MOPAX MH y noOepexkUK SanagqHol Esponpl. Topcou ormeyaer Takxe, TO 
Hb MaJIO MOMOOHBIX paOor mpoBeseHo Ao cero Bpemenu B CIA. Cnegyer cka- 
b, UTO MOMOOHbI ypeK B HaMMeHbIWeEH CTeMeHH MOxeT ObITb apecoBaH CO- 
CKHM HCCJIeqOBaHHAM. 

Yxxe B Teyenne 35 ler @ayHUcTHYeCKHe MccMeOBaHHA BO Bcex Mopax CCCP 
OBOJATCA C MpHMeHeHHeM KOJINYCCTBCHHBIX METOAOB. Ilo pagy mopea CCCP 
o6eHHO no Bapexnuesy, Asosckomy 4 Kacnulickomy) WMeioTcA MHOrOJIeTHHE 
JHOJCHHA MO JMHAMHKe KOJIMYECTBEHHOrO pacripeweveHHA Kak 6eHTOCa, TaK 
JlaukToHa. B Treyenve nocieqHHx 10 seT pxOM SKCHeCTMIMM Ha HCCIeOBa- 
bCKUX KOpaGAX «BUTA3b» H K<OOb» MOMYUeHbI AAHHbIe O KOJIMYCCTBCHHOM 
mpefeeHuH OeHTOCa He TOJIbKO B MOPAX, OMBIBAIOIIMX 6epera CosBerckoro 
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Co13a, HOH B aOuccamM OOWIMpPHBIX akBaTOpHhi Tuxoro u MugzuncKoro ong 

MH aHTapKTuyeckux Bog. Jo cero BpeMeHH STH MaHHbIe onyOIMKOBaHbI JI : 

YUACTHUHO JIA LaJIbHeBOCTOUHEIX MOpe H CeBepO-3aNatHOW YacTH Tuxoro oke 
2-4 

16-9) y mana AnTapkTHKH (°~*). 

: ee aHHbIe O pacmpeseseHHu r1yOOKOBOAHOTO OeHTOCa B psd 

Apyrux palioHoB oKeaHa ObWIM MO/YYCHbI TOAKO AaTCKOu 9KcnequIHen 


Puc. 1. Buomacca 6entoca’(r/m?) ua rayOuHax 6onee 2000 mM. Tuxuf u Ungulicknis 

OKeaHbl — MO JaHHbIM 9KcNequunh Ha «<BuTa3e> u na «OOM», ATmanTHuecKHH OkeaH — 

NO aHHbIM 9KcnemuuUMH Ha «Fanateey (4). ;1— >1, 2— 0,1—1,. 3 — 0,05—0,1,, 
4— 0,01—0,05; 5— <0,01 


«TasaTee», HO 0 Cero BPeMeHH OHH ONYOAMKOBAHE! JIMIIb AIA HeEOOMbIOTO pan 
Ha y 3anafubIx noOepekui Tponuyeckoh AdpukH (1°) w WIA OTMeNbHbIX NYHI 
TOB B rlyOOKOBOAHBIX OKeaHHYeCKHX BnawuHax — DUMMNNHHCKOH WM BMaAME 
mops Banya (4), 

Ha puc. | npnBegena KapTa KOMMYeCTBEHHOFO pacnpezeeHHA JOHHOM (pal 
HbI B aOuccamH Tuxoro 4 MugniicKkoro okeaHoB, cocTaBsIeHHadA MO MaTepvasa 
BCeX KOJIMYECTBEHHbIX AHOYePMATebHbIX MpoO, NOyYeHHbIX Ha «BUTA3eD - 
Ha «O6u» BnvIOTb Zo anpea 1959 r. c rmy6uH Gousee 2000 m (Gomnee 220 cranunit 
Ora KapTa BNepBbIe NOSBOMAET CYAUTb, XOTA Obl B N€PBOM MPHOMXKeHHH, O Kt 
JIMYECTBEHHOM pacrpeseeHHH OeHTOCa Ha MPOCTPaHCTBe, OXBaTbIBatolllem 6 
yee OHOH ueTBepTH BceH noujagH Muposporo okeana. : 

Kak BHHO H3 puc. 1, HanOoee BbICOKHMU NOKa3aTeIAMH KOJIMYeCTBEHHO 
OOWINA XapakTepusyeTcA PIy6OKOBOHAaA JOHHAaA cbayHa B NpHOpexupix paHe 
HaX. OcoOeHHO BbICOKa 6NoMacca GeHTOCA B TeX paiioHax, Pe MPOUCXOLUT OOMIT 
HbIM CHOC OpraHHKH B ryOMHbI c OeperoB mpvOpexuHbix memKOBOZuE. Tat 
Hampumep, Ha rutyOuHax Oosee 3000 m B 100-mumbHO MpHOpexkHO 30He 6uOMal 
Ca OeHTOCa B CpefHem CocTaBseT: B BepuHropom mope — 6ouee 20 r/m?, B 
Bepo-sanaqHou uactH Tuxoro okeaHa — Oouee 6 r/m?, a BOIM3H NOKPbITHIX Je] 
HHKOM OWeHb OeQHbIX %KU3HbIO GeperoB AHTapKTMYeCKOrO KOHTHHeHTAa JIM 
oxon0 2 r/m’. Ilo mepe yfaieHua or G6eperoB HaGvlIoqaeTca CHH2KeHHe KOU 
YeCTBEHHOTO OOHHA NOHHOK dayHbl. Jonna chayHa aOuccasM OTKPLITOrO OKEE 
Ha (Ha rnyOunax Gomee 3000 M) xapaxrepu3yerca B yMepeHHEIX H TOJIA PHBI 
30HAX CpeHHMM NOKa3aTeJIHMM OHOMACCbI HECKOJIbKO MCHbIIHMH 4em 1 Tr/M 
na cepepo-sanaqnot ayupuKn uv cyOaHTapKTHyeckux HW aHTapKTM4eCKHX BO 
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IMMHCKOrO OKeaHa 9TH MOKa3aTeIH COOTBeETCTBEHHO COCTABJAIOT 0,7; 0,5 u 
3 r/M?, 

HavOonee OeqHbI %XUSHbIO yameHHBIe oT GeperoB paifonsi Tponuyeckon 
1bI OTKpbITOrO OKeaHa. buomacca OenToca 3ecb, KaK MmpaBhso, He MpeBbI- 
eT 0,1 r/m?, a upesppuaiinHo OOmMpHBIe aKBaTOpUH XapaKTepH3yIoTCA elle 
bIUMMH BeIMYMHAaMH — OT CQMHHIL AO HECKObKHX JECATKOB MUVIJIMTpaMMOB- 
1 mM’. Ocpequenne umeioulMxca JaHHbIX m0 mpobam c ry6uH Gomee 3000 M 
O WIA TponuyecKOoH o6nacTH Tuxoro uw Muguiickoro oKeaHoOB BeIMUMHbE 
8 u 0,03 r/m?. Takum O6pa3om, M0 CpaBHeHHic ¢ NpHOpexKHbIMH MeKOBObAMH, 
> Ovomacca OeHTOCa MO*KeT MOCTHTaTh HECKONbKHX KMOrpaMMOB Ha 1 M2, 
\ONCCaJIH HavOovlee OeHbIX 2KH3HbIO PaliOHOB OKeaHa KOJMUeCTBeEHHOe OONINeE 
HHOH (payHbI MOXKET yMEHbINATbCA MPHMEPHO B MMVIIMOH pas. B abuccanu yya- 
HHBIX OT OeperoB palioHOB OTKPbITOrO OKeaHa 3aTyXaeT H aMMVIMTyJa Koue- 
HM Ovomacchl GenToca. B pa3MuHbIx paiioHax Me/IKOBOJHBIX MOpeli H OKea- 
HeCKHX noOepexui COWIE NOHHOM ayHb!l KoMeGeTCA MpHMepHO B THICHUY 
B, @ Ha JIOKE OTKPbITOrO OKeaHa B TPOMHYECKOM 30He — BCero JIMLIb B CTO 


‘(jZ[aa nmauKktoua kak W3mMeHenHe ero 6NoMaccHI B rvlyOMHaXx OKeaHa M0 cpaB- 
HHIO C MOBEPXHOCTHBIMA NMPHOPexKHbIMH BOaMH, TaK HW amMIuTyJa KoNeOaHHA 
(OBEPXHOCTHBIX H IIYOHHHbIX CJIOAX MeHbIUe, YeM JIA GeHTOca. B 9TOM CKa- 
Rae€TCA ME€HbIUaA 3ABHCHMOCTb MJIAaHKTOHa OT MHUIEBbIX pecypCcoB, nocTymato- 
X c nodepexKHH. 

OTMe¥eHHOe BBILIe KOJIHUeCTBEHHOe OGEMHeHHe OeHTOCa B TponMyeckol aGuc- 
i MO CpaBHeHHIO C YMepeHHbIMH HW NOJAPHbIMH 30HAMH HaGulOaeTcaA UM Ha. 
bIUMX TvyOHHaX B MpHOpexHbIX pahouax (ta6. 1). 


Ta6auna i 


Had Ouomacca 6OenToca Ha ray6unax or 1000 jo 3000 mM B mpegenax 100-musmbHonK 
pHOpexHOH 30HbI 


| Pation Ilupora OKcneAHUuA 


r/M? 


Buomacca, | 


YmMepeuHuHaag HU MOWAPHAA SOHH 


HTOBO Mopé do—65°c. | 22,6 «BurTa3sb» 
ounaa KamuatKa 50—53°c. 24,3 «PHTA3b» 


WJIbCKHe OCTpoBa 45—50°c. 11,4 «BuTa3b» 
rouHaa SIMOHHA 30—41°c. 87,8 «Butasb» 
Han Adpuka 35°. 350 «O6b» 
maa AxBctTpasua 37°. 654 «O6b» 
an 3enangana (Cepepupii octpos) | 35—42°1. 28,6 «BUuTasb» 
apkTuka (Mu_uuickui oKeaH) 60—70°ro. 5,6 «O6b» 
Tponuyeckaa 30HA 
raJIbCKUM 3aJIHB Pe 0,42 «O6b» 
aa [punea 0—10°to. 4,53 «BuTasb> 
—6° 125 «Damates» (11) 
qHaa AdpuKka o—6°10. ; - 
Han Adpuka 42°10. BThY «Tanates» (1) 


ro Kacaercd KauyecTBeHHOrO CocTaBa JOHHOM dbayHbl Ha riyOuHax OKA 
AHa, TO JOMMHMpyloUlylo pob 3fecb urpawT Polychaeta. Ilo-Buqumomy, 
bPBY!O OYepPeb STO CBA3AHO C WWHPOKHM pacnpOCTpaHeHHeM Ha STHX rulyOu- 
MATKHX, MpeCHMYULECTBEHHO HJIMCTbIX PPyHTOB. HecomHeHHO, B JOHHOM cay- 
\OUCCaJIM OUCHb BeMHNKa POb C—lopamuHHdep. OLHAKO MbI JO pero BpeMeHH He 
holaraem 10 (pOpaMHHMepaM KOJHYECTBEHHDIMH JaHHbIMH ~ H3-3a OTCYT- 
Il MCTOMMKH, KOTOPaA NO3BOMH/a Obl OTACMATb B MACCOBbIX mpoOOax 2%KHBbIX 


MHHM@ep OT HX MYCTbIX PaKOBHHOK. 


Bce npuseyenubie 3ecb JaHHble m0 Guomacce 6enToca NomyyeHbl Ges yueTa cbopamunndefe- 
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Vimerouveca B HaCTOAULee BPeMA JaHHbIe NO KOMHYeCTBeEHHOMY OOHJIHIO 3¢ 
©eHTOCa B pa3JIHUHbIX paiioHax Mupoporo oKeaHa MO3BO/AIOT MpOH3Bec 
OPpHeHTHPOBOUHYIO OLeHKY OOULerO KONHYECTBA NOHHOM cbayHbl H BO BCeM OKEak 
(ra6n. 2). TipuBenenubie B TaOl. 2 aHHbIe MO NvOWadAmM WHa OKeaHa Ha pai 
JIMUHBIX TLyOHHAX 3aMMcTBOBaHbI M3 cBOAKH JI. A. Seukesnya (°). OTH TaHHb 
OTHOCATCH K MOWaH MOBepXHOCTH OKeaHa 6e3 y4eTa HepOBHOCTeH peubed 
okeaHHyeckoro jHa. BenegcTBHe 9TOrO NJIOWaH, dbakTHYeCKH 3aCeJICHHB 
JIOHHbIMH XKHBOTHBIMH, a COOTBETCTBEHHO H CyMMapHbie JaHHble nO Ouomack 
JOJDKHbI 6bITb HECKOJIbKO BbILMe BEIMYHH, MPHBeAeHHbIX B Tad. 2. Kpome TOF 


IAMOmGpiey 2 


Komuyectso jonHot dayHpt ‘8B Muposom okeaHe 


Taomans OpacHIE | TW i sene stead 
EY Oudiay M)*|Gee a Te | CDCTHe 6u0- 
MH. KM? % epee MJIH. T % 
0—200 Mine 7,6 200 5900 82,6 
200—3000 0,2 15,3 20 1104 16,6 
>3000 278,3 UT 0,2 56 0,8 
Becb okKeaH 361 400 18,5 6660 400 


(CyMMapHas Ovomacca JIA MeJIKOBOZHOH 3OHbI TaKX%KE LOMKHA ObITh 3HAdHTeM 
HO yBeH4eHa 3a CueT HaCeJICHHA JIMTOPaIbHOH 3OHbI, JI@KaleH BbILe HON 
TuyOHH HW MOSTOMY He YYTCHHOH B JaHHbIX O MIOWaM OKeaHa. Bce 9To 3acTal 
JIS€T CUATAaTb, 4YTO BeEIHYMHY CyMMapHOH Ouomaccbl OeHTOCa BCero OKeat 
‘6660 MAH. T caelyeT yBeIHUHTh NO KpahHeH mMepe B NOTOpa pasa. Takum Ot 
pa3om, oOulan 6Homacca WOHHOM cbayHb! Muposoro OKeaHa JOJKHAa BbIPaKaTbe 
‘BenMuAHOH nopayka 10 mapy. T umn 1-109 Tt. UpesBerantHo moKa3aTesbH 
'YTO H3 STOFO KOHYeCTBa Gonee 80% MpHXOAUTCA Ha NpHOpexKHBIe MeIKOBOLE 
mM JMWb MeHee 1% Ha rlyOHHbI aOuccamH, 3aHHMalouive Oomee Tpex uerTBepTe 
muioujaqu Muposoro oKkeaHa. | 


WuctutyT okeaHosoruu NMoctynuso 
Akafemun HayK CCCP 5 IX 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1T. M. Beases, Tp. Uucr. oxeanon. AH CCCP, 34 (pnevatu). 2? T. M. Bea 
es, Il. B. Ymakos, WAH; 112, Nel, 1371957); 2. Me ben ale ns lee Bs Y wy, 
koB, Tp. Komnaexcu. Antapxt. skcnea. AH CCCP, Tugpos., ruqpoxum., reo. u OHO. F 
cnegos. 1/9 «O6b» 1955—1956 rr., 187 (1958). 41°. M. Benaes, 0. B. Ymaxko 
Tam ke, Onucanne skcnex. Ha 4/9 «O6b» 1955—1956 rr.,181 (1958). * JI. A. 3enKeBH 
@ayHa wu OvosorMuecKkaa MpoxyKTuBHocTb Mops, 1, M., 1951. 6 JI. A. 3enxeBH 
M3n. AH CCCP, cep reorp., Ne 4, 26 (1956). TL A. Senkes wa, (1s A 
mTreuu, lr. MQ Beases, Tp. Muct. oxeanon. AH CCCP, 12, 345 (1955). § JI. A. 3@ 
KeBpun4, 3. A. OunatosBa, Tam xe, 27, 154 (1958). ®O. B. Moxuespcka 
tam xe, 8, 147 (1954). 1 R. Sparck, Natute, 168, 112(1951), ™R. Sp arc! 
Galatheas Jordomsejling 1950—1952, Kébenhavn, 1953, p. 193. 4G. Thorson, Pr 
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| OKEAHOJIOT'H A 
M. B. HBAHOB u B. H. PhIDQKOBA 


MHTEHCHUBHOCTb OBPA3OBAHHSA CEPOBOJOPOA 


| B HEKOTOPbIX FPYHTAX JIATOPAJIA BAPEHWEBA MOPSA 


(ITpeOcmaeaeno axademuxom B. H. Mlanownukoseim 10 VII 1959 ) 


K HaCTOSALeMy BpeMeHH OnoreHHnlit XapakTep oOpa30BaHuA cepoBoyopoya 
DHHBIX OT/IOXKEHHAX MOpef HH Y KOFO He BbIZbIBaeT COMHeHHA. JLocraTouHO 
poOHO ucceqOBaHO Take pacmpoctpaHenue OaKTepuit — oOpas3osareneli 
\BOMOPOMa B MOPCKHX BOMOeMaX. OHaKO H3y4eHHe MHTeHCHBHOCTH mpo- 
‘a OOpas0BaHHA CepOBOLOpoOsa B MOPe JO CHX NOP He NMPOM3BOAMMOC, XOTA 
YIMKAa TAKUX UCCeAOBaHHA paspacoraua (') H OnpoOupoBaHa Ha pase npec- 
- Boqoemos (?,°,8). 

3alaveli HacTOAlel paOoTbl ABHJIOCb H3y4eHHe CKOPOCTH Mpolecca Obpa- 
pee cepoBoqopofa 3a CYeT MHKPOOHOMOruYeCKOH peyKUMU cyJb:paTOB B 
BOJOPOAHIX PpyHTaX HTOpasu Bapeniepa Mops. Pa6ota Opiuia mpoBeseHa 
eHTAOpe 1958 r. B paloHe pacnosoxexua MypMmauckoro Mopckoro G6xo,I0- 
cKkoro wHcTuTyTa B JlaibHux SeneHwax. 

JepOBOOposHble TPyHTbl B JTOM paliOHe MpnNypoueHbl K dhallMH MecuaHo- 
HHCTbIX OTJIOXKeCHHH HeOOJbUIOH MOLLHOCTH, pacnOJlaralouluxca, Kak mpa- 
, B HavOoulee yaJIeHHbIX OT OTKPbITOrO MOpA YacTax ry6 JabHe-3Seue- 
KOH H ApuHpmunow. Kak u BCA JIMTOpasb, yYaCTKH MecuaHbIX PpyHTOB MO- 
TbI MOULHbIMH 3apOCJIAMH MaKpO@uTOB, OMOMacca KOTOPbIX HepeAKO JOcTH- 
» 10 xr/M? u Gonee. Pa3sioxwxeHve OTMUpalolleH pacTHTe/IbHOCTH Ha JIMTOPAaH 


0 op MOPA MpOHCXOAHT BeCbMa HHTCHCHBHO, IIPHYeM HaHOOJIbLIee KOJIH- 


BO OpraHH4ecKoro BellleCTBA AKKYMYJIMpyeTCA Kak pa3 B MeCYaHO-rviMHH- 
rpyutax (*). [lo qanHpim UepHosckol (*), rpyHTOBble pacTBOpbI mecuaHH- 
K I'pyHTOB XapaKkTepH3ylOTCA Tak»Ke HaHOOJIbLIMMM BeJIMYMHaMH COsepxa- 
OHOreHHbIX 9JIeEMeHTOB WH OKHCIAeMOcTH. Hakouell, MeJIKOAMCMepcHbIi Xxa- 
rep 9THX TPyHTOB HM MpHCyTCTBHe OpraHH4eckoro BellleCTBa B HUX CO3aloT 
DBHA JA MpOXO*KMeHHA aHadpOOHbIX MpoOlleccos. 
[akuM o6pa30M, BCe YCJIOBHA, HMecIOULHeCH B MeCYaHO-rIMHHCTHIX TpyHTax, 
SBbIVaMHO OarOMpHATHHI WIA WeaTeJIbHOcTH cysbpaTpeayWMpyloulux Oak- 
tii, HM MOSTOMY HeYAMBUTebHO, 4YTO MHKpOOMO/IOrM4ecKHe UCCJIehOBaHHA 
au (*) uw Huxutunolt (*) noKa3amM WIMpOKOe pacmpocTpaHeHue STHX OakTe- 
BO BCeX TOPH3OHTAaX NecYaHo-rMHUCTHIX rpyHTos. [Ip nocaoHHOM uccJe- 
huuu rpyuta Py6au (4) oOHapyxuaa, 4TO HanOobUIMe KOMMYeCTBA 
»paTpenyuupyroulux OakTepHii BCTpeYaloTcd B MNOBEPXHOCTHOM cCv10e 
Ta, WU Ha OCHOBaHHH 9TOrO Cielala BbIBOL, YTO Mpolecc cyJbiar- 
/KUMH HanOOJlee HHTCHCHBHO MpOHCXOQMT HMeHHO B BepXHeM CJIOe. 
bl MpOaHaIH3HpoBaId pA OOpaslOB CepOBOAOPOAHbIX MeclaHO-rIMHUC- 
rpyHTos 43 6yxTst BoOposoli (rab. 1, o6pasupr NeNe | u 2), c Hanbuero 
bKa ryOst JlanbHe-3enenenKkolt (oOpasupr NoNe 3—6) u 3 ryObt A pHpiHon 
asupt NoNe 7—9). JIna onpefeeHua MHTeHCHBHOCTH Mpouecca cyibat- 
MKIMM mpoObl rpyHTa OTOMpa/IHCb Ha JIMTOpasH B MepHO OTHBa B Mpo- 
IHbIe TlacTMaccoBble CTaKkKaHuHKH pasOopHoro crpaTometpa. HemejmeHHo 
e or6opa B Mpo6y MpH MOMOUIH LIMpHla BBOAMJICA pacTBOp MedeHHOrO MO 
-cybtbata HaTpus, akTHBHOcTbIO 0,o—2,0 w Cu Ha HaBecky rpyHTa B 40— 
. 3aTeM cTakaH4HK Cc PpYHTOM MVIOTHO 3akyNOpHBaJIcCA Ppe3HHOBbIMH mpo6- 
M mpo6a OcTaB/AaCb Ha BeCb CpOK OIIbITa (oxo10 30 4ac.) Ha AMTOpaJH 
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¢ TAKHM pacueTOM, YTOOBI Bce Mpolleccbl B OTOOpaHHoOH mpobe NpoucxosMsM 
eCTECTBeEHHOH TemMMepatype. f 
MukcallnaA npc6 rpyHTa H JaOopaTopHaa COpaborKka MpOBosuJacb NO Me 
quKe, OnNcaHHOH B HallMX Mpedbizqymux padotax (',”). @g 
PacnpocrpaHenue cyibcbaTpeyuupyiuinx OaxTepHi usyyasocb OObM4H 
MeTOOM noceBa Ha cpefxy TaycoHa C JlakTaTOM KaJIbllMA. 
Tipu mocepaxX rpyHTOB Ha STY cpely pasBuTHe cysbiaTpexyuupyiwoM 
6akTepuli Ob0 OOHapy2KeHO BO BCeX CyYAaAX B NepBOM pasBeLennu. OpHe 
OMBITBI C MeYeHBIM cysbtbaTOM NOKa3aJIM, YTO HHTCHCHBHOCTb Mpouecca OG] 


Ta6Oauna ! 


VuTeHCHBHOCTh O6pa30BaHud CepoBOxoposa B HEKOTOPHIX TpyHTaxX suTOpanH Bapent 
mopa. Cexnta6pb 1958 r. 


PamuoakTHBHOCTb, 
umn/MuH. Ha Hapecky |4HTeHCHBHO 
Ne Kpatkaa xapaktTepuHCTHKa HccweqoBpaHHoro oOpasua |__ C S|: OOP AZOBAHE 
o6p. heats mpu6aBa | o6paso- Syne ‘ 
cymbdata |Bapm. HS rpyHta =a 
4 Uepupit BASKHH TINHNCTHIK rpyHT c rm. 5—6 cM B 30HE 
yk ycOBbIX sapocset 229 400 2159 24,26 
2 TemHo-cepbiM mecuaHO-rmuHucTHM rpyHT c ra. 5—6 cm 
BHe 30Hb) MYKYCOBbIX 3apocseh 239 320 7808 15,92 
3 Uepupii waucTo-necuaHbih rpyHT crm. 8—4 cM B 30HE 
@YKYCOBLIX 3apocneH 294 500 6740 44,62. 
4 Temno-cepbii necuaHbii rpyHT c ra. 8—4 cm B 30HE 3a- 
pocnefi dyKycoB, HO B CTOPOHE OT 3apocseh 827 360 2787 9,09 
5 KpynuHosepHucThi mecoK BHE 30HbI @yKycoB, Cc Tu. 
0—10 cm oT NoBepxHOCTH 467 480 0 0 
6 TlnotHpai ravnucthi rpyxtcra. 10—20 cm B TOM xe 
mecTe, rye B3xAT OOp. Ne 5 121 520 256 0,68 
7 Ceppii necuanbiht rpyHT c ru. 8—4 cm u3-nNOg OTMepWHX 
nocenenHui MHA 474 000 2073 16,82 
8 KpynuosepuHuctpii mecok c rm. 0—2 cM B 30He DykKycos, 
HO B CTOPOHE OT 3apocueh 503 750 0 0 
9 Temuo-cepbli necuaHbii TpyHT c ra. 2—3 cM, B TOM 2KE 
mecTe, re B3AT 06. Ne 8 360 220 5395 9,71 


3OBaHHA CepcBOfOpOfla v3 CysIbPaTOB B CCTeECTBCHHBIX TpYHTaX CHJIbHO Bape 
pyet. Tak, B O60uxX O6pa3lax nmoBepXHocTHOrO rpyHTa (O6pa3itp NeNe 5 Hw 
CepOBOAOpO COBepUIeHHO He OOpa3yeTcA, XOTH cybdPaTpexyuupyroulne 62 
TepHH B HHX Oplwid OOHapy2xKeHbl. B Oouee rryOOkuX COAX TpyHTa B 3THX 3 
MecTaxX MpoOllecc cybaTpelyKUMH HET CO CKOPOCTbIO, BMOMHE YUUTbIBAeM 
H30TONHBIM MeTOZOM (o6pa3ubr NeNe 6 u 9). 

Han6oyee BbICOKHe BeJIMYHHbI HHTCHCHBHOCTH Mpolecca cysabatpecyKu, 
Halienbl NpH uCCeAOBaHHH OOpaslOB TpyHTa, PacnO/JOXKeHHbIX B 30HE yk 
COBbIX 3apOCJleH H MHJMeBbIX OaHOK (COpa3unt NeoNe 1, 3 u 7), tT. e. R TeX ME 
Tax, Te PpyHTbl OOoralieHbl OpraHuueckWMH BellleCTBaMH. 

Tlosyuenupie JaHHbIe MOKa3bIBalOT, YTO MpH OWeEHKe peasbHOM TreoxHMHt 
CKOH J€ATeJIbHOCTH MHKPOOpraHk3MOB B MpHpOAHBIX cyOcTpaTaxX Hesb3A OPE 
HHYUBaTLCA TOJIbKO MCCJeQOBAHHeM KOJIMYeECTBa MUKpOOpraHH3Mop, a HeEOO 
HMO H3y4aTb CKOPOCTb Mpollecca, aKTHBHpyeMoro OakTepHAMHM B KOHKDPeTHI 
NpHpOMHbIX YCJOBHAX. 

B saks1ouenne aBTOpb! BbIPaxKaloT rnyOoky1o OnarogapHoctTs 9. A. 3enp 
MaH (MypMauckuli MopcKOH OnvONOrMuecKu MHCTUTYT) 3a OoubIyIO MOMOLL 
OkasaHHy!0 pH cOope novieBoro MaTepMaiia. | 


WuctutyT MuKpo6uonoruu Tloctynus0 
AxajlemuH HayK CCCP 24 VI 19595 
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LHTOJIOLH A 


| B. A. BPOACKUM 


ATOCIIEKTPOPOTOWETPHYECKOE MCCJIEQOBAHHE CHHTE3A, 
PHBOHYKJIEMHOBOH KUCIIOTbI B APAX PAHPUIMO3HSIX 
| KJIETOK CETUATKM 


(ITpedcmasaexto akademuxom A. H. Bakyaesoim 27 VII 1959) 


| See HM B3aMMOMeHCTBHe WHTOMMa3sMaTuyeckol wu sanepHol PHK Bs 
yecce CHHT€3a 9TOFO BEMLECTBA He pa3 PaCCMaTPHBaUCb B LUTOXHMMYECKOL 
‘patype (1~*). IIpu atom nog aAdepHol umMedacb B BUY, raBHbIM 06pa3om, 
mukoBat PHK, koTropad uerkO pearupyeT C OCHOBHbIMM KpaCHTeAMH HU 
HCHBHO MOroulaeT yJIbTpapuouerosnle y.-cp. syuH. Tloka3anHo, 4ToO CHHTEe3 
. B APbILIKe B eCATKM pa3 Oosee HHTeHCHBEH, 4eM B IMTONMMA3Me, H YTO 
—00pa3s0BaHHuM WuTONMa3smMaTHyeckoH PHK yBemMunBaroTca pa3mepbl WIA 
jacTaeT 4YHCIO AAppiutek. PHK ocrasIbHbIx (KpoMe AApbiKa) CTpyKTyp Apa 
‘eHa cao. Lluroxumuyeckne onpeleeHua BHeaAAppuukoBoH PHK 3atpyl- 
i a yTO y.-(:). YUM MOPOWaloTCA O6CHMH HYKJICHHOBbIMH KHCOTAMH Apa, 
AOBHbIC KPaCHTeIM WIM pearupyloT TakxKe Hc PHK uc JLHK (rannomna- 
, HIM CBxA3bIBaloTca c PHK HekoviM4ecTBeHHO (MHpoHHH). B nocequne rodpl 
sMJIMCb TOUHbIC aHaJIMTHYeCKHe HCCIeqoBaHHaA PHK B u30HpOBaHHbIX AJ- 
*). OWHaKO PYHKUMOHAJIbHbIe H3MeHEHMA aADepHok PHK nouru He u3y4eHbl. 
> Halle mpeAbiqyule paGore (°) 6bluIO MOKa3aHO, YTO BaPHalLMOHHble KPUBbIe 
equee KomMYecTBO JIHK B aAqpax raHrJIMO3HbIX KJICETOK He H3MeHAeTCA B 
lecce CHHTe3a WuTonMasmaTuyeckoHh PHK. Lenb wacToaujero uccue- 
WMA — U3y4eHHe U3MeHeHHH saAgepHoh PHK B mpomecce yBenHueHHA 
‘yecTBa 93TOrO BelllecTBa B WHTona3sme. IIpH 93TOM cwMeqOBaO BbIAC- 
1) KakoBo coorHomeHHe mexay PHK sagqpa uM wWuTonsa3mbl, 2) u3Me- 
ca iM KomMYecTBO PHK B aAqpe mp CHHTe3e B WMTOMIa3Me, 3) KaKOBbI H3- 
HUA ADbIUIeK. 

moco6 onpexetenua PHK B orgembHbIX Apax Ha cCpesax Obl Cilelytw- 
1, C momoutpio y.-cb. WHTOCNeKTPpOpOTOMeTPHH U3MepAaCb CyM- 


aq ontTwyeckaa muorsocts (EL) PHK + HHK. ®oromerpuposanue 
3BOM0Cb TpexXBOMHOBbIM MeTOgOM (°) Ao HM mocie skcTparMpoBaHHA 
eMHOBBIX KUcnoT 5% xXJOpHo KuCcNOTOH (mpH 90° B Teyenue 6 MuH.). 
inpeqenaca oO6nem (V) Apa H paccyuTbIBalOcb o6ilee KOJM4UeCTBO 


| + THK, papuoeK = Nagy rye * — noKa3aTeIb MOPOULeHHA, Mpak- 
"KH OMHaKoBbii Jaa PHK u THK (A = 280 mu) (3,°, ), a d — Tommluua 
h. 3. Onpeqensocb cpequee KomuyectBo JIHK B sAqpe ranraMo3How Kser- 
arywku (°) H BbIMHCAAN0Ccb Cofepxkanve PHK B sagpe (PHK + HK) — 
(. Tak kak JLIHK kommuecTBeHHO He H3MeHACTCA B HAaLAX YCJIOBHAX OMnbita, 
eT colepxanua PHK mor OniTb mpousBekeH Ha MOOK CTaqMH 9KCepHMeHTA. 
IMbIT Obl MOCTaBJIeH B MIOHe Ha Jiaryuikax (Rana temporaria). )KuBoTHbIx 
DKaH 1 MeHb B TeEMHOTe, mOcMe Yero YaCTb 43 HUX yYOuUBaIu U OpicTpo du- 
oBalM ceruaTKy (KOHTpOmb). OcTa/IbHbIX JArYWeK MOLBeprasH BO3LeHCTBUIO 
Kaloulero CBeTOBOrO pa3ApaxkuTelA. DuKcaluA MaTepuala MpPOBOAUaCh 
10, 20, 30, 40, 50 u 60 mun. nocue Hauana JelicrBua cBeTa. PuKkcaTop sop- 
H—cnupTt—ykcycuaa Kucsora (3: 1: 0,3) CoxpaHsteT HYKJICHHOBLIC KUC- 
CTO/Ib Ke NOMHO, Kak HeliTpasIbHbIi (bOpMaMH HIM CMecb Kapuya, KOTO- 
NO nocmeqHuM OMOXHMMUeCCKMM JaHHbM (°), KOMMYECTBEHHO (UKCHPYIOT 

489 


9TH BelleCTBa B TKaHH. Mcnoub30BaHHbId HaMH (UKCaTOp, KpoMe xXopowse;ro 
xpanenua PHK, o6lafaet elle TEM MOJOXKUTEbBHbIM CBOHCTBOM, YTO @OpMadJt 
BXOJAULMH B ero CocTaB, NOMaBJIA€T AKTHBHOCTb KJIETOUHOH pHhOOHyKwJeas 
KCTOpas CoxpannercA np @uKcaunn no Kapnya (°). Ilocae ocBcOomwAeHHA 
napaduvHa Cpe3bl GOTOMeTPHPOBaJIHCb Ha 30HJOBOM WHTOCHeKTPOd OTOMET] 
Oui6xka B onpegesenun E npn u3smepenuu 3 A-metogom (°) He npeBbuuaeT +5) 
LLuTocnekTpoq.OTOMETPHYCCKHM ME€TOJOM MOKET ObITb ONPeeIeHO KOJHUYECCT 
BeuectBa nopagka 107! r 1,6. Jaa nomcueta cpeqHUX BeJIMUHH (TOUKH Ha KI 
BbIX pc. 1) B KkaxkKJOM Cyyae H3MepANOCb OO—80 KJIeTOK, B3ATbIX OT Pa3Hl 
XKUBOTHBIX. PesysbTaTbl U3MepeHHH Obwin cTaTHCTHYeCKH COpabotanbl. Yat 
MaTepHaJla JONOJHHTEIbHO (OTOMETPHPOBaslacb choTorpauyecKHM Me€TOC 
Tonyyennbie nocieqHuM cnoco6om Un@pb! Spin Ha 1O—15% Huxe Govee Nf 
BHJIbHbIX, OMpeeIeHHbIX 3 A-H3MepeHHAMH. 

PesysbTaTbi HCcuIeOBaHHA CpeqHero koMYecTBa PHK B ape ¥ WuTONAa3I 
a Take pakee u3yyeHHoH JLHK (°), mpuBegenbi Ha puc. 1. Kak BHQHO M3 KPHB 
a, PHK wntonsa3mMbl raHrviHO3HbIX KJI€TOK MPH JeHCTBHH CBeTOBOrO pa3q{ 
*KUTeIA BHAYaJIe KOJIHYCCTBEHHO HE H3MeHAeTCA, 3aTeM, HAUHHAA C 80—40 MU 
nocTeneHHO yBenunBaetca. Uepes 1 vac CBeTOBOrO pa3fparxkeHHA COMepKan 
PHK B untonja3me npeBbilaeT HCXOZHOe (B TemHOTe) Golee 4em B 1,5 pa 
PaccmatTpuBas KpuByto 6 u3mMeHeHHH PHK B spe, MOXKHO OTMETHTD, 4TO: 1) 
suyectBo PHK B sgpe Ha BCex CTaHAX ONbITa NpeBbilllaeT COMepXaHHe ITC 
BellecTBa B WHTONa3me; 2) Ha HeKOTOpbIX cTagquax PHK B sgzpe Goubwme, 4 
JIHK; 3) np cBeTOBOM pa3fpaxKeHHH MpOHCXOAHT yBevIHYeHHe CoOjep Kan 
afepHoh PHK, KoTopoe HayunHaeTCA paHblue, 4eM B HUTONVIA3Me; 4) Ha H3yUE 
HbIX 9Tanax yBelHueHuAa PHK ee n3meHeHHa B Ape nepuogsnunbl. OTMeyeHH 
Ha KpHBOH KoueOaHHA B kowHYecTBe PHK ctTaTucTuyeckH JOCTOBepHbl. 

CxofHble H38MeHeHHA sepHoh PHK mbl Ha6nl0ogeH HB Apyrom one 
NOCTaBJICHHOM B HOAOpe, XOTA B 93TOM CJlyuae BCe WH@PbI ObWIH HHKe — HU J 
apa, HW QA WuTONa3smbl. Ce30HHble KONeEOaHHA KoNHYecTBa PHK B wuTonwa3 
PaHIIMO3HbIX KJ€TOK ObIJIH OTMeYeHbI HaMH paHee (°), OrHomeHHe KOmHY4eC 
PHK sgpa/PHK npotonja3mbl nouTH He OTIHYaNOcbh B OOOHX OMbITé 
2,6 (uioHb) u 3,0 (HOnOpb). 

Hexotopbie OCCOeHHOCTH B COJepKaHHUH, a TakKe, BEPOATHO, H B U3MCHEHH 
anepHok PHK B ranruivo3HbIxX KJI€TKaX MOFYT 6bITb COBACHEHHI HX MOPGONO! 
yeckHM CTpoeHhem. B raHrviMO3HOH KIeTKe, KaK H BO BCAKOM Helipoue, 0 ? 
MUYECKHM CBOMCTBAM MOTYT ObITb BHIJEICHbI, BO-N€PBbIX, TEIO HEPBHOM KJIETKI 
apo H nepwHykseapHad WHTONa3ma, KOTOpHIe CofepxaT PHK, qepmext 
NOIMCaXapufbl, JIMNHAbI, HU, BO-BTOPbIX, NephepHyeckHH OTPOCTOK WHTOMI 
Mbl — aKCOH, B KOTOpoM HeT PHK, nosmucaxapHoB HW HEKOTOPbIX Apyrux 6 
JIOPHYCCKH AKTHBHbIX BelllecTB. TelO HepBHOM KJIeTKH — TpopuyecKHH Wek 
BCerO HEHPOHA, HMCHHO 3J€Cb OCYLLECTBJIAIOTCA BaxkKHeHWMe CHHTe3bI. B ql 
PMX TKaHAX TakOro pa3sfevIeHHA, KaK B HEPBHOH, HET, H CHHTe3bI HLYT BO Bt 
KleTKe. EcJIM CpaBHUTb PaHIVIMO3HbI HEH POH C HanOomee NOHO U3y4eHHOH 6! 
XHMHYECKHMH METOJa4MH KJI€TKOH NeveHH, TO ycTaHaBJIMBaeTCA CyLLeCTBeHI 
OTMHUNE B CTPOeHHU Tea KIeTKH. OTHOWEeHHE pa3mMepoB AL po/LMTONa3Mé 
KsleTKe neyenu viarymku 1: 10, Qa Tena raHrmHo3HOH KeTKH 3: 1. OrcK 
HeyMBUTEIbHO, CCH B Ape KeTKH neyeHH OTHOWeHHe PHK/JHK 1 : 8 
B Ape PaHrMMOSHOH KJIETKH OHO KOeOeETCH Ha PaSHbIX CTaqUAX onbita oT 1 
no 1: 0,5 * (pue. 1). 3Haa orHomenve PHK/JIHK B sgpe, a Tak2Ke o6mlee KO. 
yectBo PHK u JLHK B kseTKe neyeHu, MO*KHO paccunTaTb oTHOWeHHe PHI 
ape K PHK B uutona3sme. Jia KeTKH neyeHH OHO NPHOAU3UTeEMBHO | 3 
AIA W3YYCHHbIX HAMM PaHrIHO3HbIX HEPBHbIX KeTOK oT 1,5: 1 703: 1. Bul 
koe CofeprxkaHve PHK B spe raHrMo3Holi KeTKH JemaeT BeCbMa BepOATH 
cocOpaxkeHHe, YTO B STHX SJIEMEHTAX APO BLINOMHACT YaCTb (BO3MOXHO HU 66 
mylo) miacTHuecKHX (YHKUHH, OObIMHO MpHCyMLMX WHTONVIa3Me — TAaKHX, 


* ° | 

Bo Muormx fpyrux Heliponax, re OTHOWeHHe ALpo/UMTONIa3Ma B Tee KeTKH MeHI 
€AMHHIUbl, HallpHMep B MOTOHEHpOHAaX CIMHHCTO MOSra, TAKUX KOMMYecTB PHK ps spe, Bep 
HO, HET, O UCM MOXKHO CYLUTb NO cabomy NoricwenMo y.-t). 1yYelt ALpaMH STMX KeTOK. 
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iMep, KaK CHHTe3 OemKa. Kak U3BeCTHO, HHTCHCHBHOCTb O@/IKOBbIX CHHTE30B: 
1epBHOH TKaHH BbICOKa (°*,!4), 

Bowbuiyto aOWJIbHOCTb sAQepHow PHK B HalleM ONbITe MOX%KHO OODACHHTD. 
» uto PHK agpa (Bo BcakKOM Cly¥ae HEKOTOPbIe €€ (ppakKUHH) OOHOBMAIOTCA 
eCATKH pas ObicTpee MOObIX WHTONMAa3sMaTHYeCKUX Mpakunk (*,°). B cBa3H; 


Yo 


2 70 
1" af 


YUCIO BOLQ 


? 1 4) id 10 iz! 
1 1 Mobeprvotiie, he —— | 
ao) a 
Fi 10 2 30 YW 50 60 10mitK WER o 4 a 
Speman bosdeicmbun chema —» YUN FODLIMEK BIDDE 
«1. PHK untonnasmpi (a) 4 apa (6) u THK Puc. 2. Uncno u nopepxnoctTb AApbilex: 
8 TAHTIMO3HbIX KJIeETKaX CeTUATKH MPH CBeTO- B TaHTIMO3HbIX KJleTKaX CeTUaTKH Y 
BOM pa3ipaxkeunn (T — TemuorTa) JIATYWeK, HAXOMAWMXCA B TeMHOTe (a) & 


uepes 2 uaca BO3JeHCTBHA cCBeTOBOrO: 
pasqpaxutena (6) 


THM CJIeXYeT PpaCCMOTPeTb BO3MOXKHbIe MPHYHHI 3HAYHTEMbHbIX KOeOaHHH B 
lep>kaHHu anepHow PHK B nepnog, korga B WHTONa3mMe mpupocra PHK eme 
_ (10—30 mux. cBeToporo pa3qpaxeuun). Ha ocHoBaHHH uMeloulNxca B 
‘epatype Mannpix (17%, #-1%) moxuHo chewlaTb Cleqyolulve mpesnosoxKeHHsA. 
1. Yacrs PHK nepuognuecku pacnagaetca JO HH3KONOMMMEpHbIX HYKJIeO- 
OB *, KOTOpbIe 3aTeM YUACTBYIOT B AKTHBUPOBaHHH aAMMHOKHCJOT MpH 
irese OekKa. Moxno npeganonaratb, uTo yuactb PHK, B Hamem cayyuae 
PHOH, ABNAeTCH 3anaCHbIM JHEPreTHYeCKHM BELLECTBOM, KOTOPOe PpaCxO=- 
(mca moO mMepe OOpasoBaHHA Oenka. YacHeHHIO OxOOrMYeCcKOrO. 3HaYeHHA 
cHoh PHK nomoxet aHayiorH” C PIHKOFeHOM, MOJIHMepHbIM BelLeCTBOM, 
poe HakanJIMBaeTCA B KJeTKe WIA nocmewyroulero pacnaya MO MCXOHbIX 
(OMepOB — MOJIeKYJI Tui0KO3bl. B raHrviHO3HbIX KJI€TKaX OTHOLICHHE «CTa- 
|bHOM» (MaTpHUbI) H «3anacHoi» PHK B agzpe mpumepuo | : I, npyyuem npu 
@HCHUKaWHH CHHTe3a YBeJIHUMBAeTCA aOCOJIOTHOe COMepxKaHHe BelllecTBa 
DPeUX cpakuuaAx. Tunotre3a KOCBeHHO MOATBepxKaeTca OOHAPyKeHHeM CpaB- 
MbHO BbICOKOrO KOJIMYCCTBA HYKJICOTHAOB, a TakxKe PePpMeHTOB HYKJIECO- 
oro OOmMeHa B AQpax. 

. AZepHan PHK nepexogut B WuTONMa3My, Pe CAYXKUT JIA OOHOBJEHHA WH- 
a3maTuyeckoh PHK, kotopas Oularoflapa STOMYy COXpaHAeTCA Ha onpesle- 
OM YPOBHe. 

83. Hykneorngp us pacnapmeica PHK yuacrByioT B «XHMM4eCKOH mepe- 
>» (1°) HepBHOrO Bo3s6yxKJeHHA H TOPMOXKeHHSA. 

M. UactuuHo HaOmoyaemble csurn y.-c). normonjenus PHK, Bo3smoxHo, 
CHAIOTCA H3MCHECHHEM MOJIMMEPHOCTH, a Tak2Ke CTPyKTYPbl H OPHeHTAalMH 
ieKYJI HeKOTOpbIx dbpakunh PHK. 

Tloppimmenue cuntesa PHK compopoxkaetca yBesIM4eHHeM UHCJa ATpbILleK 
pax PaHIIMO3HbIX KJIETOK, KOTOPOe MPOMCXOAMT NyTeM AeleHHA HW NOUKO- 
a (°). OcHoBHoe 3HayeHHe 3TOrO Mpollecca — B YBeJIHYeHHH CYMMapHOu 
PXHOCTH ApbuueKk B Ape (pvc. 2), OOuMH OObEM UX NOYTH HE H3MCHACTCH. 


Huskononumepuble HYKICOTHAb] B MIPHHATEIX ycOBHAX PUKCallMM M MocMeAyloUlel 06- 
KH H3B/ieKaloTCA U3 TKaHH, H MOITOMY He MOP ObITb HAMM OMpe ed eCHbl. 
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Bompuioe 3HaueHHe pa3MepOB MOBeEPXHOCTH CTPyKTYPbI AIA [mpoTeKaroulHx 
Heli CHHTe30B xopowo u3BecTHo (17). OqHa H3 OCHOBHBIX (PYHKUMA ATpbILka - 
cuntes PHK (173), HHTeHCHBHOCTb KOTOPOrO ONpefeAeTCA, TlaBHbIM 06pa3o} 
KOHUeHTpalell H CKOPOCTbIO OOHOBJEHHA BellecTBa. OOa 9TH MOKa3zaTeA Ad 
PHK agppluika upesBpryaiino Bpicoku. A6comorHoe Ke KoM4ecTBO PHK B 4; 
PbILIKe HHYTOXKHO CPpaBHUTe/IbHO C AQPOM MH WUTOMMAsMOH. CpeqHHH OObeM ALI 
rauravosHoi KieTKH 230 uw, aqppmumka (MIM CyMMbI AQpblueK) oKOO 0,6 p 
Koxueutpayua PHK B aqppimke Oombure, 4eM B AQpe, B 3—5 pa3, OMHAaKO Ol 
mee KOM4eCTBO 9TOFO BellecTBa (KOJIMYeCTBO = KOHWeHTpaluaA X OObeM) 

AJ|pbuUuKe MPpHOMMSHTeNbHO B 100 pa3 HMKe, 4eM B AQpe, A B 40—50 pas Hux 
yemM B IlMToMIa3mMe. Bo MHOrHX ApyrHX KsleTKaX OTHOCHT@IbHOe (CpaBHUTe/bE 
¢ IHTOMMa3MOl) CoqepxKanue PHK B agppuuke euje HuxKe. IlosToMy BbIXOL 4) 
PbILUCK B LHTOMIAa3My, HaOJ0AaBLIMHCA MHOrMMH aBTOpaMH, B TOM YHCJe MH HaMI 
CelyeT CBASbIBATb HE C MPOHCXOAALIMM BCJIeACTBHe 9TOFO HeEMOCpeACTBeHHbI 
yBeIMYeHHeM WHTOMIa3smaTuyeckoH PHK, a cKopee c 06pa30BaHHem B WHTONNa: 
Me JONOJHUTCIbHBIX ILCHTPOB CHHTe3a 3a CYe€T AKTHBHOH ApbiuuKOBoA PHI 
Orcioqa Takx%Ke ACHO H TO, ITO MepHoAMecKHe CHHKeHHA AQepHow PHK npow 
XOMAT HE BCCACTBHE BbIACICHHA, AA PbILUICK B WHTOMMASMY, a B pesyJIbTAaTe Hi 
MeHeHHH BHeAAppmKOBoH PHK. 

Haliqenupie OTHOWMIeHHA B KOMMYeCTBe H U3MeHeHHAX PHK cBolicTBeHHE 
BePpOATHO, He TOMbKO TaHrJIHO3HbIM KJleTKaM ceruaTKH. Cxoguoe moppom 
PHYeCKOe CTPOCHHE HMEIOT OOJIbIIMHCTBO HEMPOHOB 3PHTe/IbHOrO MYTH, KOTOPb 
H€3HAaUHTeIbHO OTMM4aloTCA HW m0 pacnpeseteHuIo PHK or raHraMo3sHbix KeTC 
(18). BeposTHo, eule Gomee BeIMKO 3Ha4eHHe Apa MIA KJIETOK-3epeH MO3Keuk 
MH He\OTOPbIX He pOHoB Kopp Mosra. [Ipeo61aqaHHe oO6beMa Apa Ha WHTONMA: 
MOH H3BeCTHO MOUTH JIA BCeX 9/JIeMeHTOB KpoBH. BoicoKoe coxepxKanue PH 
MU HYKJIeCOTHIOB B AQpax KeTOK KpOBH OTMeyeHO Hamu pauHee (14). 3HauuTem 
HOe MpeBbILeHHe PpasMepoB Apa Hak WHTONMASMOH HaGJlOaeTCA B THMOLATE 
3001\0H »Kee3bI. B aAqpax 9THX KJIeCTOK HalieHO CpaBHHTeIbHO OOVIbUIOe KOU! 
yec1Bo HyKJeoTHyoB (1%), 

Mcxoga 43 JIMTepaTypHbIX JaHHbIX H HalIMX pe3YJIbTATOB, MOMKHO BbICKAa3al 
Kak paOoyyro rumoresy culeqyroulee mpednouoxeHne. YcnoBua cuHTe3sa PH 
HM CBA3AHHOFO C 9THM MpoueccoM OOpa30BaHHA GOeKa HeOMMHAKOBbI B pa3Jll 
HbIX KleTKax. CyuecTByeT MO MeHbIeH Mepe TPH THNMa KJeTOK, OTMM4AIOULe 
CA ANePHO-Nla3MeHHbIM OTHOLICHHeM, HHTCHCHBHOCTbIO CHHTE30B H KOJIM4eCTBE! 
HIM mpeo6jaqanuem PHK B aqpe HM B WHTONMa3Me: NPeHMYyLecTBeHHO ALE 
HbIM, MpeHMYULeCTBeEHHO WHMTOMa3MaTHYeCKHH H OONaMaloulLM CMeLUAHHbIM 
CBOMCTBAMH. ITH COCTOAHUA He aGCOMOTHO CTaOuIbHbI. [Ipu rucrorenese, Led! 
HUTHBHBIX JUppepeHUMpOBKaxX WIM MPH NaTOMOrMH ycoBuA cHHTe3a PHK) 
OeKa B KJIETKe MOFyT CyleCTBeHHO H3MeHATHCA. Ha onpedeeHHbIx 9Tanax KU 
HM KJI€TKH OCHOBHOe 3Ha4UeHHe B MpomeccaxX CHHTe3a MOXKET HMETb WMTONIA3M 
Ha [pyrux — Aaqpo. | 

WucrutyT Mopponoruu xKHBOTHEIX uM. A. H. Cesepuosa Tloctynua10 
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CHCTOJOLH A 


FAM, GPETEH 


PACHPEAEJIEHWE CY Jib®rUAPHJIbHbIX FPYNM B HEPBHbIX 
QJIEMEHTAX CHMNATHYECKHX TAHTJIMEB 


(ITpedcmaeaexo akademuxom H. H. Anuuxoeeim 28 VII 1959) 


3HaeHHe CyJIb(ruApWIbHbIX Tpyrl B Mpoulecce Bos6yxKTeHUA u Mepesaye 
3HOrO HMIyJIbca OpiviO MOKa3aHO MHOrMMN uccJeqoBaTeamu (1-4), B cBa3n 
HM MpeAcTaBAAoT OObUIOM MHTepec paOoTbl rHcTOXMMMYeCKOrO NopsyKa, 
(MMe BO3MOXKHOCTh CYAMTb O JOKaIH3allHu CYJIbPruypHIbHBIX Fpynmn B 
SHBIX 3JleMeHTax. HcceqoBaHua sToro posa HemMHOrouNcseHHE. Hanwune 
oPrHApHIbHBIX Tpynn 6pi- 
-MO0Ka3aHO TOJIbKO B IH- 
1a3Me HeKOTOPBIX Helipo- 
Ie€HTpaJIbHOH HeEpBHOH cH- 
(bl H M€2KMO3BOHOUHBIX PraH- 
(°-*). B  Hacrosmeri 
bre uccwleqyeTca pacmpe- 
»Hue Cy bru Ap WJIbHbIX 
Il B pa3JIH4HbIX OTJeax 
POHOB CHMMaTHYeCKHX TaH- 
RB, UTO MpelcTaBJAeT He- 
HiCHHbIH MHTepec B CBA3H C 
JOWIMMVCA JlaHHbIMu (4) O 
IMYIleCTBeHHOM  leHCTBHY 
DB KaMuaA (OOKHpYyIOWHXx 
(IH IpWJIbHbIe Tpynlbl) Ha 


a 


Marepuanom Jia uccieqo- Bai 

{A NOCJYXUJIA BepxHelleH- 

ly 3Be34aThie Y3JIbI YeJ1O- Puc. 1. Pacnpegenenue cybpruipHabHEix rpynl B 
(15 cjlyuaeB) B BospacTe TelaX WM OTpOCTKaX pa3sIMUHEIX HeHpoHoB. Deppulna- 


Hi “= ©6) (60 Oke >< 
16 mo 50 ner. Martepuan Si iek ACOA 
ica y TpynoB npaKktTuye- 
3QOpOBbIX vlOfeli, morHOwiwxX OT HeCYaCTHBIX CJlyyaeB, He Nose 
115 uac. nocne cmepTu. Bo us6exaHHe omumH6O0K, CBASAHHBIX C Tpyl- 
II H3MCHEHHAMM, B KavecTBe KOHTPOJIA OpaJMCb BePXHELeHHBIe, 3Be3/I- 
Le MW Y3bI COJHEUHOFO CIIeTeHUA Y KOWeK, TOTYAC We MOCMe CMepTH AKUBOT- 
| (6 cnyuaes). Jia uccieqoBaHuA CIy2KWIM HATpPOMpyccuAnaA peas ra 
\MUMaHHHbI cnoco6, ABJIAIOUMHCA B naHHoit paOoTe OCHOBHBIM. es m10- 
HeM cJlyuae MaTepHasl PUKCHPOBAJICA B5—12% copmasuue OT 3 oO Bae 
calua no Bysuy Jala xyfuiMe pesy/bTaTHl. KOHTpOJIbHbIe Cpe3sbI OOpa- 
[BaJIMCb HACbILCHHBIM paCTBOpOM CyYJIeMbI B TeveHHe 1 uaca. ; 
YAbruApWbHbIe TPyNMbl B PaHriuAX WelOBeKa OOHapy2KHBalIOTCA B Bae 
bIX yuacTKaX Helipona. HanOoupuiee cofjep2kaHHe UX OTMCHaCTCA B ae : 
JOHOB, Te OHH Yale Bcero COCpesOTOYeHbI B yYacTKax siosegante se ba 
DT BAX KpynHBIx rpanys. [locueqHMe CKalIMBalOTCA B KaKOH-JIHOO ict 


cTOpOHe Tesla Helipona WIM, pexke, paclOolarawoTcA B HEM PpaBHOMepHO. Ko 
yeCTBO TaKHX IpaHYuI B pa3sJIMUHbIX HeHPOHAaX BapbuipyeT B WHPOKOH CTeMeHH 
oT TyCTOrO CKOMJIeHHA BO BCeM KJIeTOUHOM TeJle 2O HeOO/bINOTO UMCa Ha 
KOH-J1H60 ero cropoxe (puc. | a, 6). MeHbuiad YacTb KJIeETOK COJEP2KHT Cyu 
THAPWIbHbIe PpyIMbl, pactpeselenHble AupPpysHO B WHTONIAasMe HEHpoOHa. A, 
HepBHBIX KJIeTOK Yale He OKpallle! 
T. €. He COfepxKaT cyJbpruypy 
HbIX rpynu. B OKpallleHHbIX Ke 
pax OObIuHO YeTKO KOHTYpUupye 
ux o6on0uKa. IIpu o6paborKe cpe 
HUTpOoMpyccHqOM HaTpHA OKpal 
BalOTCA TOJbKO Tela HelMPOHOB — 
pOSOBbIi UBeT pa3JIMYHOH HT 
CHBHOCTH. 

B raHruivaX KOWKH PopMa Cyd 
THAPWJIbHBIX Ppynl HW pacnosoxel 
HX B TellaX HeHPOHOB HeCKO 
KO uHBIe. B 3HauHTeIbHOH 4a 
HeHpOHOB CYJIb(rHApHJIbHbIe Tp 
TIbl pacmpeleleHbr Wuppy3sHo. 
pyrux HelipoHax, mOoZOOHO onHe 
HbIM Bbillle, OHH COcpeOTOYeHI 
BHJ€ MeJIKOH TbWIeBHAHOK 3epH 
TocTu (puc. | e, 6) H 3aHHMaIoT I 
Pue. 2. Cyanboruipuipnbie rpynmp B Tenax Obl [IpOMexKyTOUHCe MeCTO Med 
HeHpOHOB H CHHaNTHYeCKHX OKOHYAHHAX. Auddy3 HEM pacnpefesieHHeM CyJ 
@MeppuunaHHAHbi MeToy, O6. 90, ox. 10 x Pp WJIbHBIX rpynm u  pacno 

2KeHHeEM HX B (opMe' KpyN 
3epeH. CKOMJIeHHe 3epHHCTOCTH B KaKOH-s1MO0 YacTH HelipoOHa, UTO TaK 
pakTepHO JIA YeNOBeKa, OTCYTCTByeT, H OHA paBHOMepHO pacnpejeyiena 
BCeMy KJI€TOUHOMY TeJly. 

Orjamualorcd NO cOMepKaHHo CyJbPruApHbubiX PpylM M OTPOCTKH Hew 
HOB — OHH MMeIOTCA B OHAX HM OTCYTCTBYIOT B Apyrux. OOpmHO OHH BBIAB 
}OTCA B HHX B BHJe 3eCpHHCTOCTH: y UYemoBeKa 


KpynHoH, y KOWIeK MeKOH, MbWweBHHOL “s, | 
(puc. 1). Uactb orpocTKoB coyepxuT cysbh- \ 
THApWIbuble TpPyNNbl, paciipewetenupie Wu@- § x Se 
(tbysHO B MX via3Me. Cpequ orpocrKoB He y ge 

yaeTCA BbIeIHTb AaKCOH MO KaKHM-JIHOO : we 


OCOOeHHOCTAM PaCHOJIOKeHHA CY IbLMruLpHb- 
HBIX Ipylll— B 3TOM CMBICIe BCe OTPOCTKH 
ojMHakOBLI. B TO Ke BpeMA OTPOCTKH y O]- 
HOrO H TOrO Ke HeHpOHa YacTO OTMMUAIOTCA 
pyr or Apyra mo cofepskaHuto u pacno- | 
NOXKEHHIO B HUX CYJbPrHAPWIbHBIX TPyMM: Pye. 3. Cynserurpurpnnie rp} 
B OHUX OTPOCTKaX OHH OTCYTCTBYIOT, BB NpHBOAALHX BOMOKHAX H KOHIM) 
APYTHX MOFyT BHIABJIATHCA B PasJIMUHbIX POp- CTPYKTYpaxX B CTpoMe ysma. | 
Max — 3epHucrolt wim yudbysuoii. Tipu PHIMaHHAHbIH MeTOL. O6. 90, oK. 
9TOM Kaxklat opMa  pacnpocrpansetca B 
OTpocTkaX Ha pa3JIMYHOe paccTOAHHe — OT HeOObMOTO KOHYca JO 
CKOJNbKUX JecATKOB MuKpoH. Berpeuatorca HeipOHbI, Me HeT TaKOli necry 
B COJlepKaHu CyJLPrvApHIbHBIX Tpynnm B OTpocTKax. 
CybiruspWibHble Tpynnel HaOsoJaiorcaA B YaCTH TePMMHAaJIbHBIX CT] 
TYP NepUlleJIOIAPHEIX alilmapaToB (pyc. 2) HM OKOHYaHHH, pacnomoxKeH! 
Ha KalicylaxX HeHpOHOB HM B cTpoMe y3ua (puc. 3). TepMMHambubie crpyKt| 
Ne€PHUeJJNOAPHBIX alapaTOB WMeloT C*OpMy OKPYIIbIX OsAeK wn 63) 
(puc. 2). Cyrphruipwibuble rpynnpr B HUX OOBMYHO BHIABJIAIOTCH B Bue 
HHCTOCTH — y YeOBeKa KpynHOH (puc. 2a—e), y KOWeK MpWeBuLHOH. F| 
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rpeyaetca AnddpysHoe pacnpeserenue (puc. 2 2). Koanyecrso 3e€pHHCTOCTH 
DaSHbIX TCPMHHAIbHBIX CTPYKTYPaX pa3JIMUHO, OTCIOa WH HeOUHAKOBaA VH- 
ICHBHOCTb HX OKpacku. Uacro BLIABAAIOTCA NPUBOLAMINe (IpecuHanTHyeckue) 
MOKHa B BHe SePHHCTHIX HuTeH. B TepMHHaJbHBIX CTpyKTypax, pacnowo- 
HHBIX Ha KallcyJlaX HeHpOHOB M B CTpOMe y3ula, cyIbrukpuabuple rpynnpl 
PoorMyecKH BbIABJIAIOTCA B TeX 2*e (POpMaX, TO H B NepuleAMONAPHBIX 
mapatax (puc. 3). Uacro MoxHO HaGmMOaTb, YTO TAaKHe KOHIEBHIC CTPYKTYPbI 
pa3OBaHbl OTPOCTKAMH KJI€TOK, jle?Kal[HX B y3Jie (pc. 4a, 6). Uacrb ux pac- 
faraeTcad Ha TelaX COCeqHHX Helipo- 
B, OCYIULECTBIAA BHYTPHY3JIOByIO Mex- 
APOHAJIbHYIO CBA3b (puc. 4a). Stu oKon- 
HHA OTPOCTKOB KJIeTOK MO cOJepxKaHuto 
IbQrHApPHJIbHEIX Tpyii HHYeM He OTWIHYA- 
CA OT ApyruxX TepMuHaJIeH, HMerOlHXcA 
y3ule. 

Hepsupbie BOJIOKHa, B OTJIMUHeE OT Ha- 
IbHBIX OTJeJIOB OTPOCTKOB, GeLHbI CyJIbp- 
(PHWJIbHBIMH TpynnamMu. ToubKoO B_ TOU- 
IX MAKOTHBIX BOJIOKHAX cCOslepxKaHHe ux 
“KOJIbKO YBeCJIMYHBaeTCA, B OCHOBHOM B_ Pye. 4. Cysb®rugpHsibHEle = rpynnsr 
oouKe BOOKHa. TyimasibHbIe 3JIeEMeHTbI 8 OKOHUAHMAX Pal ese: TraHrHos- 
yale OKpallMBatoTcH ca6o, B HeOOb- HX THOR OG: COL SRiEn ane ME 
M uxcJle. 

‘CielopaTesIbHO, B CHCTeMe HeHpOHa HanOombllee cogxepxKanue cysbprus- 
bHBIX IpyMl OTMeyaeTcsH B TeJlaX HeHpOHOB M TePMHHAJIbHbIX CTPpyKTypax, 
| ee —B HepBHbIX BOJIOKHaX. HauaJibHble YaCTH OTPOCTKOB 3aHMMa- 


|B 9TOM OTHOIIe€HHH IpOMexyTOUHOe NOOKeHHe. 

‘Uro KaCaeTCA MPHYHH MpeHMylecTBeHHOrO JlelicTBUA XJOpucTOrO KajMusA 
‘WperaHriMonapHyto yacTb cuuatica (4), TO, 10-BHMMOMY, 3}eCb HMeeT MecTO 
sJIMUMe B PCAKTUBHBIX CBOHCTBAX CYJIbru Ap UI bHbIX Ppy NN NepuUeMIONAPHbIX 
ss M10 CpaBHeHHIO C JIpyrHMu OTJeNaMu Helipoua. IlocneqHee o6cros- 
\bCTBO 3aBMCHT OT XapakTepa OeJIKOBOM MOJICKYJIbI, B COCTaB KOTOPOM BXOJAT 
IbQrHAPWJIbHbIe Tpynubl, OT pacnOMOyKeHHAX UX B MOJeKyJe OeKa, CTPYK- 
BI OJIM3JIeKAallNX palukKaJIOB HM MHOPMX Apyrux dakTopos, onpeeis1ouuXx, 
KOHCYHOM HTOTe, YNOMAHYTYIO BBILe 3aKOHOMepHOCTD. 


| CapaToBckul rocyapCTBeHHblit Tlocrynusto 
MeQMIMHCKHH MHCTHTYT 2 VII 1959 
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CHCTOJIOLH 3 


K. fF. WIHTKOB 


MOP®OJIOTHYUECKHE H3MEHEHHS B HEKOTOPbIX OPrAHAX 
BEJIbIX MbILUJEM B MPOWECCE PASBATHSA MPHBUTOM 
AMEHOKAPIHHOMbI 3SPJINXA 


(ITpedcmaeaeno axademuxom A, H. Bakyaesoim 23 VII 1959) 


PasBuTve 310KauecTBeHHOM OnyxOuIM CONpOoBOKaeTcA PyHKUMOHAJIbHbIMY 
OHOXHMHYeCKHMH HM MOpdoOrMyecKHMH H3MeCHeCHHAMH B pPAe OpraHoB UM TKe 
HeBbIX CHCTeM MOBpexKJeHHOrO opraHu3ma (?~°). Ha6Osoflaemble H3MeHeHHA, - 
OMHOM CTOPOHbI, OTPaxkatoT Obiee HapylleHHe HepBHO-TpouyeckuXx, OOMCHHBIA 
mpoleccoB, a C ApyroH, — ABJIAIOTCA pe3yJIbTaTOM KOMI€HCATOPHO-3all|HTHBI 
peakiluli, MpOABMAIOMLMXCA B Mpolecce onmyxoueBoro pocta (77°). Oru IB 
rpylnbl H3MeHe€HHH, BbIpaKaloulMX CTOJb pasJIMUHbIe MO CBOeMy 3HaUeHHI 
JIA OpraHH3Ma ABJICHHA, MOPyT OCYLICCTBJIATbCA OJHOBpeMeHHO, B OHH 
WH TeX 2Ke OpraHaX H cucTeMax. B cBa3H C 9THM OYCHb BaXKHO YMETb OTJIMUAT 
B MIpOABJICHHAX ONYXONeBOH OOMe3HH NaTOMOrMYecKHe peaKIHH OT 3alllMTHbID 

Ileab, KOTOPyt!0 MBI MIpecleqOBaJIM B HacTOAMeH padoTe, 3akJOYaaCb B TON 
yTOObI Ha OCHOBe FHCTONOrMYecKOrO H FHCTOXHMHYeCKOFO M3y4eHHA pxAa Opré 
HOB MbIlileli C MpHBUTOH aeHOKapUHHOMOM IpsiuxXa NpOBeCTH OLleHKy BOSHHKaK 
MX B HUX H3MeHeHHH C TOUKM 3peHHA MX 3HAYeHHA JIA OPpraHu3Ma, Moparxket 
HOrO ONYXOJIbIO. | 

Pa3paOoTKa BOMpOcoB, CBA3AHHBIX C H3yYeHHeM MpOABJIeHHH KOMMeHCé 
TOPHO-3aIMTHBIX peak B OpraHH3Me, MOpaxKeHHOM 3J10OKa¥eCTBeHHOM OM} 
XOJIbIO, a Tak»%Ke (PYHKIMOHAIbHOTO COCTOAHHA eFO XKH3HCHHOBAKHBIX OpTy 
HOB HW TKAHEBbIX CHCT€M, HECOMHEHHO, JOJKHAa CbhI‘paTb BaXKHYIO POJIb B pel 
HMM HeKOTOpbIX BOMpOcoOB MaToreHe3a OMyxXOJleBoro poctTa. | 

Matepuaa u MetTog. Mccneqopanue npopeyeuo Ha 70 GesbIx MbIg 
C NPMBHTOH afeHOKapWHHOMOH Jpsuxa. IIpHBuBKa NpoBOAHacb NyTeM BB 
AeHHA aCluTHOH »wKuAKOcTH (0,4 Ma) MOA KO*Ky BepXHeH TpeTH Oezpa. M3meneHt, 
B OpraHaX H3y4aHCb B HHaMMKe Ha MaTepHaJe 9 cpoxkos. Jia uccleqoBaHl 
ObIM B3ATHI CleyIOlWlHe OpraHbl: MeveHb, cele3eHKa, JIerKHe, MOUKH, Ha 
MO“e4HUKUM, ceplle, MuMaTHYecKHe Y3JIbIl, MOAGeOCTHaA H NOAbASHIUH, 
CJIOHHbIe *Kelesbl, 12-nepcTHad KHUWIKa WH NOM KeyAOUHaA *Xevesa. Marep) 
(pukcupoBasu (OpMaHHOM u CMecbio Tess. Cpesbl OpraHoOB OKpallMBaJIM TH; 
pO-(PyKCHHOM, a3yp-303HHOM x cyflaHoM III. C yenbto BHIABIeHUA pHOOHYKUE, 
HOBOM KMCJIOTHI Cpe3bl OKPalIHBaJIM METHJIOBBIM 3eJICHbIM H MMPOHHHOM HO Y HE 
Jle30KcHpHOOHYKMeMHOBY10 KHCOTY ONpedeiAH MyTeM MpoBexeHuA peaki| 
Menbrena. JLONOMHUTeMbHO MeveHb UKCHPOBaIM UM OKpalliMBaNM Ha PM 
reH mo IMaOaqamy, a ceneseHKy — TOTYMAMHOBOM CHHbIO Ha MoMcaxapu 


| 
PesyMbTaTH HaONMReHUGT | 


[le ueub. OcnosHoe aBieHHe, KOTOpOe MBI CYHTAaeM HEOOXOJMMBIM OTM 
THTb,— 9TO Mpolecc TuMepTpOpun MeYeHOUHLIX KJIETOK, WAyUMH Mapasmens} 


: 
€ pOcTOM ONyxXOMM NOX KOwKeH OCelpa. AcHO BbIpaxKeHHble U3MeHeHHA samen} 


yxe Ha 15 —18 feHb Onpira: yBemMUMBalOoTCA pa3Mepbl KIeTOK HU UX 5| 
(B cpequeM Ha 18—21%), pacteT unc0 MW BeEMUMHA AMppIeK, NOBbIIMaeTcA «| 
MeHb Oa30PH1uH WATONMASMbI M AApbleK, 3aBMCHAad OT IIpucyTCTBUA B FI 


PHK. Pa3mepp w unco KyndepoBckuxX KeTOK yBeMunBatoTca. Ha noc} 


| 
AYtOUlHX CpOKaX ONbITAa 3AMeETHO JlaJibHenIuee yBeyimueHHe Kak pa3MepOB K} 


i 
TOUHBIX Aep, Tak HM cTeneHH Oascdusuu WuTONMAa3sMbEI. Konnyuectso JLH i 
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aX NEYCHOUHBIX KCTOK yBeHunBaeTcA. Benuuuna agep 30—31% or uop- 
Ha cTaquu 35 quel u 35—37% Ha craquu 42 quell. 3amerna TenweHuNA K 
SBIINCHHIO BapHaOebHOCTH pa3MepoB sep — ABeHHe, OOBTMHO HaGmOMae- 
> B pa3JIMUHbIX TKAHAX MPH UX runepTpoduu. Konuuecrso rauKoreva B UN- 
la3M€ Me€4eHOUHBIX KJI€ETOK yBeJIHUMBaeTCA B nepBbie 20—25 pHeli onbita 
ic. 1 a, 6). Ha nocmefytomux cpoKax Hapsyy C BBICOKHM cojepxKaHHeM ruu- 
‘eHa B KJI€TKAX OJHUX NeYeHOUHBIX JOCK BCTPeyalOTCA JOMbKH, KJeTKH 
POpbIX COBCEM He COJepKaT TiukOrena; HaynnaAd c 35—40 zHA ONBITa HabsMIO- 
TCA NafeHHe KOJIMYeECTBa MIMKOreHa B KJleTKaX BCeX JOeK MeveHH. 
Tuneptpodua meveHouno napeHxuMbl B yCIOBMAX pocTa 30KayeCTBeEHHOIi 
yXOJIH, T0-BHJMMOMY, CBA3aHa C YCHJIeHHeM TIHKOreHOOOpasoBaTebHO!l, 
ybepHOH U OOesBper*RuBaloulel (yHKUMH NeveHH HU, CyIeAOBATeJbHO, C MOBBI- 
HHeM ee (usHONOrHYecKOH H MeTaOoHMUecKOH akTHBHOCTH. 

TlonywenHpie WaMu rHcTOXHMHMYeCKHe LaHHBIe 10 yBeMYeHHIO ComepxKaHUA 
KJI@HHOBbIX KHCJIOT B KJI€TKaX NeYeHH COBMaaloT C pesyJbTaTaMH OvOXxH- 
ueckuX padot (4), B KOTOpbIX Obl MOKa3aH KONMUeCTBeHHBIi pocr HK B 
leHH, NOUKAaX M JlerKHX B Mpollecce pocTa MpHBUTHIX OMyxONeH (aleHoOKap- 
HOMA MOJIOUHBIX 2KeJIe3, MeJIaHOMa, CapKOMa). 

Hapayy c runeptTpodueli, ABsleHHeM M0 cBOeH MpHpose NpUcnocobuTebHBIM, 
iuHaa c 1O—15 qua nocne TpaHcnmaHTallun HaOmOsaeTCA NOABJEHHe B TKa- 
MeueHH MHOXKECTBCHHbIX HH@HJIbTPaTOB, MO-BHJMMOMY, CBA3AHHBbIX C TOKCH- 
30M (B HOPMe HHHIbTpaThI BCTpeyatoTcaA pezKo). ITpecOmaqaiouumMu KJeTOU- 
MH (OpMaMH ABJIAIOTCA JIMM@OWMTE! UM PuOpOOMacTHI, CpeqH KOTOPHIX Noma- 
OTCH MOHOILMTHI, MakpO*aru HW IWwia3MaTHYeCKHe KJICTKH, CerMeHTOAepHbie 
ie HM MX MaTOJOrMyeckHe (OpMbl, a TaK%Ke HE3PeJIbIe JJIEMCHTHI MU- 
WAHOrO pAa (POpMbIC KOJIbIEBLIM ApoM). Ha6sofaetca O6pas0BaHHe O4a- 
| SKCTpaMeJyJIAPHOrO KPOBeTBOPeHHA, a Tak2Ke HHDHIbTpalluA CHHYCOB 
[MKYJIAPHBIMH MW Wwla3MaTH¥YeCKHMH KJleTKaMH. Ha mocuieqHuX CpOKax onbita 
uw 48 quel) NponcxoquT oTeK TKaHH neyenu. Otek BbIpamKaeTcA B pacilupe- 
I mpoctpancts JIjocce, 4TO BefeT K CaBJINBaHMIO MeYeHOUHBIX KJeTOK UH K 
»yWlenuio OalOuHOH CTpyKTypbI Neveu. 
i aqnouweuHunk. B -npofxomkennu onpita HaOwsofaeTcA SHauHTeJIb- 
| o6llee yBesuueHHe pasMepoB HaynoueuHHka. Muxkpockonuyeckn Ha 10—15 
ib OMbITa OTMeYaeTCH yBeMYeHHeE PasMepOB ALep KIeTOK MYYKOBOH 30HbI 
(bl, MO CpaBHeHHIO C AAPaMH KJETOK KTYOOUKOBOH MH CeTYaTOH 30H; pasMepbi 
HD ceTuaTOM 3OHbI Take HeECKOJIbKO yBerMuMBaloTcH. Haunnan c 32 AHA 
iTa cTeneHb Oas0uMM KJleTOK BCeX 30H KOPKOBOrO BellecTBa NafaeT, NpH 
M UCUe3alOT pa3JIMYUA B MHTCHCHBHOCTH OKpaCKH IIMpOHHHOM KJIeTOK My4KO- 
|W ceTuaTOH 30H. YBeMYeHHe pasMepoB AJep KJIeETOK My4KOBONM U CeTYAaTON 30H 
IDOBOXKMaeTcA YBeMMYCHHEM pasMepoOB H TeJI COOTBETCTBYIOWINX KJeTOK. Tn- 
TpopusA KJeTOK KOPKOBOrO BelllecTBa CONpPOBO*KAaeTcH MOBbILWeHHeM UX 
BHOCTH. (STO ABJeHHe, MO-BHAHMOMY, MOXKeT pacCMaTPHBaTbCA Kak IIpo- 
hpHue ajlanralMoHHoro cunzpoma Cente ('*).) [loppuuenve akTuBHocTu KJle- 
MyYKOBOH WM ceTUaTOH 30H TO 25 AHA ONbITa NpOABJIAeTCA B yBeJMUeHHH 
i a KJIeTOK C NIpOcBeTJeHHOM, MeHHCTOH Ha BU WnTOMIasmon (puc. treater 


MMCTOCTh OOYCJIOBeHa HaKOMIeHHeM JIMMHAOB B WuTOMIAasMe KeTOK. Ha- 
ad c 35—42 HA onbITa 3aMeTHO YMeHbINeHHe YHCa MeHHCTbIX KJIeTOK, 
hacrBue yero MY4YKOBad 30Ha MpHodperaeT Oosee TeMHyIO OKpacky. CyJa- 
WWJIMA KJIETOK MYYKOBOM M ceTUaTOH 30H NaflaeT, 4TO, MO-BHAMMOMY, CTOUT 
kA3H C yrHeTreHueM (:pu3HONOrMYeCcKOH aKTHBHOCTH (cocTosHHeM pa3BuBato- 
ba rHnocbyHKUMM) KsleTOK yKasaHHbix 30H. KneTKu KAyYOOUKOBOII 30HbI (30Ha 
HOXKCHMA),' O-BHAMMOMY, COXPpaHAIOT CBOIO cilelMpuyecKkylO aKTHBHOCTb 
HiipoTsxKeHHH BCerO cpOKa _ OIIbITa. , 

|, 32—35 HA ONbITa B KOPKOBOM H MO3TOBOM BelllecTBaxX HaMOvedHUKa 
‘Mal0T OABIATLCA MIpH3HaKU JecTpyKTHBHO-AMCTpouyecKHX HSMeHeHHH: 
PMallHA HW OTEK KJIETOK, MOMHMOP*PUSM HM MMKHOS sep, BcTpevyaloTcA rpyl- 
Witep, waxoqsaulMxcd B COCTOAHMM JIM3HCa WIM KapMOpeKcuca. KopKopoe 
GiCTBO HHDPHALTpHpOBaHO JIHMOWNTaMH, MOHOINTAaMH, nmomwHOJlacTaMu = 
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HelitpopuslaMu;, cpeqH mocseqHUX MHOPO He3pevIbIx (popM; nmomayaioTca marc 
sloru¥eckne PopMet HelirpodPusos u MOHOWATOB. C 30—35 AHA OTMeyaloTCA TIpH 
3HaKH JMCTpOPHH KMeTOK MOSFOBOrO BellecTBa, MpOXOfAIeH B OCHOBHOM II 
THY JIM3HCa; MeXKAy rpymmaMi pacafaiowluxcA M elie COXpaHMBUIMXCA, H 
ATHMMUYHbIX KJIeTOK MHOrO MOHOWHTOB, Helitpodu0B Hu MaxKpodaros. Haste 
jlaercs MOBbIMeHMe OOulel creneHH Oa30puIMH WMTOMMAsMbI. QTO ABEHHE 
BOSMOXKHO, CTOMT B CBA3H C YBCMYCHHEM AKTHBHBIX PpylM OeKOBbIX MOE 
Kyl B pesyuibTare HacTyMaiowlero mapaHekposa (*). 

Cene3euHKa. Pasmepp u Bec 9TOrO OpraHa y NOOMbITHBIX AXHBOTHDL 
3HAYHTeIbHO YBCMMUMBaIOTCH B MpOLOMKeHHH OMbITa (Ha 25 eHb 10 Becy 
cpetuem Ha 150%). YaesmMueHne pasMepoB CevleseHKH COMpOBO*KaeTcA Peskul 
HapacTaHieM uuNcJa JieiKOWMTapHEIX 9eMeHTOB B KpacHOH HybMe (mHMpo 
ILMTbI, MOHOWHTbI), a TaKHKe MerekKapHOMMTOB — rHraHTCKMX KJeTOK, XapakTep 
HBIX JWIA Cele3eHKH Ppbi3syHoB. BuiarofapaA yBeIMYeHHIO JIeHKOWMTapHbIX de 
MeHTOB Mexyy 15—25 HAMM OMbITa BO MHOrMX MecTaxX HaOJOfaeTCA Kak O1 
CAMAHMe MaJIbNvrHeBbIX Teel, H KpacHol myspmpi (puc. | O, e). B OoubIIMHCTB 
MaJIbMHPHeBbIX Tesell HCUe3aeT BbIPaKCHHOCTh PeaKTHBHbIX WEHTPOB H Hapac 
TaeT KOJIM4eCTBO JlereHepupylIOllUX 3eMeHTOB. C yBeJMYeHHeEM CpOKa OMBIT. 
oTMeuaeTca maleHve cremeHu Gas0c:usIMH BCeX 9JIEMeHTOB KpacHOH UH OeJ10: 
NYJIbibi; Ha OOuLeM one MaweHua Oas0cHHH TKaHH BCTpeyaloTca rpymmnpi 6a 
30(PUWIbHbIX 3JICEMeHTOB, B OCHOBHOM COCTOAMHe H3 JIMMOMMTOB MU TeMOLATC 
6acTros. C 35 THA OMbITa 3aMeTHO YMeHbIWaeTCA cOepxKaHHe JIeHKOMMTap HBL. 
9@MCHTOB B KpaCHOl MyJIbMe WH KOJIMYeCTBO MeraKapHOWMTOB. Y MeHbIUAaIoTC: 
UMCIO H pasMepbl MaJIbIMrHeBbIX Teel, a TaK2Ke YHCO POPMeHHbIX 3JIeMeHTO 
B HUX. Bce MaJIbMMrHeBbl Teblla OKPyXeHbI 30HOM rHadHHOsa (48 WeHb onpira) 
pe3KO OTrpaHuunBalolleli UX OT KpacHOl nywibnet. B Hux NpeoOsafaror ere 
He€PpaTHBHO W3MeHeHHbIe (POpMbI 3JIEMeHTOB, Cpe4H KOTOPbIX MHOFO MaKpotba 
ros. OrjejbHble (OIMKYIbI 3aMellaloTcH WesIHKOM THaJIMHH3HpOBaHHO: 
TKaHbI0. 

Jlerkxue. B neppprx 5—10 tHe onpita HaOOJaeTCA 3HaYNTeIbHOe pac 
IMpeHve MpOcBeTa aJIbBeOJI, COMPOBOARatouleecA PacTAxKeHHeM (yTOHYeHHeN 
M@XKaJIbBeOMAPHBIX MeperopogoK (pue. | o«). C yBemHueHHeM cpoKa OMNBIT 
MIpOCMOHKH MeKaJIbBeOAPHOH COeCMMHUTeIbHOM TKaHH MOCTeNeHHO yTOVJIIlé 
1OTCA (ABJIEHHe MHEBMOCKJIepo3a), BCIeEACTBUe YerO BEMHYHHA aJIbBeON Naflae 
(puc. 1 3). Tloppnuenue oOueli crelieHH Oa30@HJIMM TKAaHH Jerkux O6ycsIOBIe 
B OCHOBHOM HHWJIbTpallveH MexKaJIbBeOJIAPHbIX MeperoposoK 3JeMeHTaMy 
HMeIONIHMH BbICOKYIO CTeNHeHb Oa30*PHIMH WHTOMMIAsMbI (JIMMOMUTEI, MOHOL 
Tbl, THCTHOWMTHI-Makpodaru). SHauNTesbHOe YBeIM4eHHe 4NCsIa 3TUX 9/IeMe 
TOB, a Tak2Ke HeHTpOPHJIOB H UX Hespe/LIX MOpM, OCOOeHHO Ha MOcMeAHUX Cpe 
KaX OMbiTa, MO-BHMMOMY, HM OMpeyelseT KOMUeCTBeEHHEIM poct JLHK, orm} 
yaeMbI B COOTBETCTBYIOWIMX OMOXUMMYeCKHX paGorax (1%). t 

IloukuH. SamerHpixX H3MeHeHHit B MOpdouOorMH OpraHa c yBemMUeHHe 
cpOka Onbita He OOHapy2KeHO. O6lad cremeHb Oas0cdusuu cpe30B NOUKH Hf 
CKOJIbKO [MOBbIIMaeTCA, 9TO MOBbIMeHHe CTeMeHH Oa30PvJIHH BbIpaxkeHO JIM 
B KJleTKaX KOpKOBOrO BellecTBa. Ha mo3sqHuxX cpoKax onpita (35—40 gHey 
B TKaHM MOUKM NOABJIAIOTCA HHDUJIbTPaThl, COCTOAIIMe B CBOeH OCHOBHOM Mai, 
ce 3 CHJIbHO 6as0cpHbHBIX COpM (AHMOMMTE, MOHOWMTHI, duOpobmacTEE 
Cpeqv HX nonafatorcs HeliTpopHJbl, YacTO Hespedble H MaTOMOTMYecKHe copy 
Huuibrpatbi, KaK MpaBHJlO, HMeIOT He3Ha4HTebHbIe pasMepbl. 

Upyru e oprauH bl. B BomokHaX MHOKapjla He OGHapy2KeHO 3aM@ 
HbIX H3Me€HEHHM HH CO CTOPOHbI AepHOro allMapata, HH CO CTOPOHb! cofepxKaH 
HYKJICHHOBBIX KHCJIOT. C yBeJIMYe€HHeM CpOKa OMbITa OTMeY¥aeTCaA Matenue c 
NeHH OasOPHJIHH B O€NKOBBIX KeTKaX NOLYeMOCTHOM U NOLSASHMHOM COHH 
*Kee3, A TakoKe KeTOK NODKelyOUHOH xXenespl. Hauunan c 18 qua onpit 
NafaeT CTelleHb OasOusIMH WMTOMIA3SMbl SNIHTeMMaJIbHbIX KJICTOK, BbICTHJIalp 
IMMX MOBeEPXHOCTb BOPCHHOK M KpunT 12-nepcTHO KMUIKH; pH STOM cTeneé 
OasOPHIMH SMMTeMAIbHbIX KJICTOK, BbICTHJaIOULMX MOBepXHOCTb BOPCHHCE 
laaeT B 3HA4HTeIbHO OOVIbINeH CTeMeHH, 4YeM cTeleHb Oas0dusuN sTNTeIHAd 
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IX KseTOK KpuHT. HaOsuogaetca arpodusa 306H0l xKee3E u runeptrpopua 
iMPaTHYeCKHX Yy3JIOB, CMeHAIOUaAca Ha MO3qHUXx cpokax (35—48 yHeii) ux 
‘podueit. 

Ha OcHOBaHHH BCeFO BBIeN310%KeHHOFO MOMKHO Clleatb culeqyroulee O6ulee 
KOYeHHe. Pucrojoruueckoe H FHCTOXMMMYeCKOe H3y4eHHE Mpolecca Mopdpo- 
HYeECKOH HM PYHKIUMOHAaIbHOH Mepecrpoiiku, uMerolleli MecTo B OpraHu3Me 
Ip HBUTOH 31OKAYeCTBEHHOH OMNYXOJIbIO, NOSBOUIAeT LudppepeHuuabHO NOJoli- 
| K OWl€HKe H3MCHCHHH, BOSHHKAaIOULMX B PasJIMUHbIX OPraHaX MH TKAHeBbIX CHC- 
MaX, H Ha OCHOBaHHM XapakTepa STHX M3MeHeHHHM YCJIOBHO BbIeIuTb 2 cTa- 
iM B MX pa3BHTHH. — 

I ctafua (c 5—10 Ha nocie tpancnamanrauna yo 20--25 qua pasBu- 
a Wpolecca) XapakTepusyerca TrunepTpoduelt neveHOuHBIX KJeTOK, MOBBI- 
eHHeM CTeMeHH Oas0uJIMH WHTOMIAa3Mbl WM yBeJIMYeHHeM KOJIMUeCTBa TiMKO- 
Ha B He; rumeprpoduei KJIeTOK KOPKOBOrO BelllecTBa HaNoueuHUKa H yBe- 
(We@HHeEM B HMX KOJIMYeCTBA JIMMMOB; pe3KHM HapacTaHveM 4nCIa NelKOUH- 
PHBIX SJIeEMeHTOB B IMyJIbMe Cele3eHKU, 3HAYNTeDHLIM PacllMpeHveM mpocserta 
bBEOM JIePKUX, THMepTpopueH JMMdaTwyeckuxX y3s0B. 

_ YkKa3aHHble H3MCHCHMA CBHJCTEIbCTBYIOT O NOBHIMeCHHH (YHKIMOHAJIbHO! aK- 
BHOCTH OpraHOB SHAOKPHHHOM, cepfeuHO-cOcyAMCTOH HU bIXaTebHOM cHc- 
M. [lospiuenue :byHKWHOHaIbHOM aKTMBHOCTH, MO-BHJMMOMY, MOxKeT OBITb 
A3aHO C aKTHBallMel 3alllMTHbIX MeXaHH3MOB OpraHH3Ma, a TakxKe Cc yuacTHeM 
aHeBbIX 3JICEMeHTOB OpraHOB (NeYeHb, HaMOueuHuK, MOUKH, CeeseHKa) 
HeHTpaiM3allMH BpeAHbIX HM TOKCHYeCKHX MpOYKTOB, HakalWIMBalouluxca 
1OpaxKeHHOM OpraHH3Me; ycHJleHHe (yYHKWMH MOXKeT ObITb, HAKOHELL, CBASAHO 
"gacTHeM OpraHOB (HaMO4eUHHK, JlerKve, CeleseHKa, JMM(pOy3JIbI) B KOMMeH- 
(MM HeOCTATOUHOCTH TeX HIM ApyrHX TKaHeBbIX CHCTeM. Ira craqua MO*KeT 
Th OOO3HaYeHa Kak CTaMA aKTHBHOrO pucnocobseHHa PYHKWMOHUMpOBaHUA 
raHOB HW TKaHeBbIX CHCTeM K OOLeECHCTEMHOMV BJIMAHHIO ONYXONeBOrO pocTa. 
jMcnocoOeHHe OCYLLecTBIAeTCA TaBHbIM OOpa3s0M MyTeM Helitpasmu3alnu 
KOMMe€HCalHH TeX BPeHbIX BJIMAHHU, KOTOPbIe OKa3bIBaeT PacTyllaA HW pac- 
Maioljaacad 310KauecTBeHHaA OTyXOJIb. 

I] cragua (c 20—25 qua M KOHYas CMepTbiIO XKHBOTHOrO) XapakTepH- 
ITCH, HaOGOpoT, CHWKeHHeEM AKTMBHOCTH OpraHOB HM TKaHeBbIX CHCTeM, UH 
Oe€HHO OpraHOB JHLOKPHHHOH CHCTeMbI, pe3KHM H3MeHeHHeM (pyHKILMH OpraHoB 
DBETBOpHOM CHCTeMEI, YCHIeHHeM AUCTpopuyecKH-ecTPYKTHBHLIX MpOmleccoB 
43yUCHHBIX OpraHax. B 3ToT NepHO KOMMeHCAaTOPHO-NpHCHOCOONTeJIbHBIe BO3- 
KKHOCTH OpraHu3Ma MporpeccHBHO Masalor. 


DCyAapCTBeHHIi Hay4HO-HCCIeMOBaTeIbCKHH Iloctynuao 
OHKOJIOPMueCKHii HHCTHTYT 22 VII 1959 
um. I]. A. Tepmena 
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Tloxuagn Axkagemun nayx CCCP 
1960. Tom 130, N41 


MHKPOBHOJOLH. 


r. ©. PAY3E, f. B. KOUETKOBA u H. A. COPBAEBA 


O 4UACTOTE BOSHHKHOBEHHA BHOXHMAYECKHX MYTAHTOB 
CTA®HJIOKOKKOB C MOBPEX)KXEHHbIM OKHCJIEHHEM 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 12 VIII 1959) 


BuoxuMuteckve MYTAHTbI CTaHJIOKOKKOB C MOBpe%KJeHHbIM OKHCJIeHHE 
ObWIH BHepBEIe MONyYeHbI NO JelicTBMeM y.JIbTpapuoneroBoH payuauun (7 
QTM MYTAHTbI OTJIMUAaIOTCA PAJOM BaXKHbIX OMOXHMHYECKHX MPH3HAKOB, B TC 
UHCJI€ MOHW2KeHHbIM COJepKaHHeM KaTaJla3bl, H3MCHCHHbIM CIIe€KTPpOM THT 
XPOMOB HM OTJIMYHAMH B AMHHOKHCJIOTHOM cocTaBe KJleTOUHOH OOon0UKH. B cB: 
3H C STHM OOuIbINOe 3HAYeHHe MMeeT paspaboTKa MeTOsa ObIcTporo OOHapy Kent 
9THX MYTAHTOB H BbIABJIGHHe UYaCTOTbl HX BOSHHKHOBeCHHA B KYJIbTYpaX CT 
(PHJIOKOKKOB B Ppa3JIHUHbIX YCJIOBHAX. : 

Hamu Obi MOCTaBJIeHbI OMbITbI C 3OJIOTHCTBIM CTatpHIOKOKKOM, Staphyli 
coccus aureus witamM 209. IIpu oOprmHEIx ycnoBHuAx HaOsIOeHHA HEBOSMOXI 
OOHapy2KHTb MYTAHTOB C JetpeKTOM OKHCJICHHA B CHJY CJleqyIOuHX mpHyuH. B 
MepBbIX, YaCTOTa HX BOSHHKHOBCHHA OUe€Hb HH3Ka, HW OHH pacTyT Kpalue Me, 
eHHO. Ilostomy pv BbICOKOM NJIOTHOCTH 3aCeBa MYTAHTHI MOJIHOCTbIO 3aP 
waloTca Oovlee OLICTPO pacTYMWHMH KJIeTKAaMH HCXOMHOTO WITaMMa cTadPHJOKO! 
KOB, a IIpH MaJIOH MJIOTHOCTH 3acCeBa BepOATHOCTb OOHAapy2KeCHHA MYTAHTHB 
KYJIbTYp Ha MOBepXHOCTH MMTAaTeJIbHOrO arapa KpaliHe Maula. Bo-BToppix, } 
IIMTaTeJIbHOM alrape, COJepKalljeM [IOKO3Y, KJIETKH HMCXOJHOFO WITaMMa CT 
(PHMOKOKKOB OOpa3yIOT KHCJIOTY, TOra KaK KJIETKH MYTAHTOB He CIIOCOOHBI 
KHCOTOOOpa30BaHHI0. OOpasyrioulaca KuCOTa H30NpPaTeIbHO NoOsaBAeT po 
MYTAHTOB CTaHJIOKOKKOB C MOBPeXKJCHHbIM OKHCJIEHHEM, KaK STO HeOJHOKpa 
HO HaOslOJasiocb HaMH B OMbITaX C HaHeECeHHeM Ha MOBepXHOCTb MUTAaTeJIbHO! 
arapa cycneH3Hi cTa*HJIOKOKKOB, COJlep*KalllMX HCKYCCTBeEHHbIe CMeCH HCXO 
HbIX MH MYTAHTHBIX KJICTOK. 

Ja Toro uro6pl OOHapy2KUTb MYTAHTOB C AeeKTOM OKHCJIEHHA B UCKOLHC 
KYJIbTYpe CTaPWJIOKOKKOB, YCJIOBHA KYJIBTHBUpOBaHHA JOJKHbI ObITb B BBIC 
KOM CTeMeHH SJIEKTHBHEIMH JIA MYTAHTOB HW HeOarONpHATHBIMH JIA pocta KA 
TOK HCXOJHOH KYJIbTYPbI. OTa 3afjaua Oblwia MOCTHTHYTa HAMM MyTeM OOaBueH! 
K IIMTaTeJIbHOMY arapy aHTHOMOTHKAa aJIbOOoMULHHa, OOJaarollero CMOCOOHOCTE 
M30MPaTeIbHO MOAaBATb POCT KJI€TOK MCXOLHOM KYJIbTYPbI CTauOKOKKOB 
He TOPMOSAMLerO pOcTa KJIeCTOK MYTAHTOB Cc JectbeKTOM OKucHeHHA. TutatebH: 
cpefa Culeqyrolllero COcTaBa OKa3aJlaCb BeCbMa OJlarOMpUuATHOH Aa OOHapyxKeHl 
MYTAHTOB C Jle(PeKTOM OKHCJICHHA B KYJIbTYpaX CTaWJIOKOKKOB: OyboH XC 
THHrepa 2%, xuopucTpii HaTpul 0,5%, yKcycHoKucaHi natpuit 0,5%, KyK 
pysHbit sKctpaxt 0,1%, amb6omunuH 50 ef/ma, arap 3%, pH 7,0. © 

CycneHsHH MCXOJHOH KYyJIbTYpbI CTatpHIOKOKKOB wiTaMMma 209, cojep2Kalll 
10° OakTepHasbHEIX KeTOK B O,1 Ma, HaHOCHMCb Ha NOBepXHOCTb MuTaTed 
HOrO arapa ykasaHHOrO Bplle cocTaBa B uYalike TletpH u uHky6upoBann 
mpu 37° B Tevenue 7 AHel. KonoHHM MyTaHTOB c JecbeKTOM OKHCeHHA MOK 
ObIO JefKO COHAPyXKUTb Ha MOBeEPXHOCTH arapa, HOO OHM OOJlaqaloT XapaKkTeE 
HOH OpaHxKeBO WIM posoBOlH OKpacKoH. MyTaHTbI H30TMpoBaMCb B YHCT: 
KYJIbTYPbl, H JesbeKT OKMCCHUA MPOBepAJICA B OMbITaX C almapatom Bap6yp 
MyTeM W8MepeHUA NOTpeOMeHHA KUCMOpOsa Ha octaTHOM Gydepe c rOKO3C 
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)bIIO YCTAHOBJIEHO, YTO y 30N0THCTEIX CTaPHNOKOKKOB WTaMMa 209 MYTAHTHI 

JeekTOM OKHCJIeCHHA SaKOHOMepHO MOABIAIOTCH B KYJIbTYpax c YacTOTOIi 
,04—1,07 wa 108 xaerox. 

Hlanee MbI NOMbITaIHCbh MOBLICHTb YacTOTY BO3HHKHOBCHHA MYTAHTOB Cc Je- 
EKTOM OKHCJICHHA MyTeM MHKYOalMH UCXOAHOH KYJIbTYpbI CTadHJIOKOKKOB B 
MTaTeIbHOH cpeye, cOfepxKaliel esoKcupHOouyKJeuHoBy!0 KucsoTy (JLHK), 
iSBJICUCHHY!O H3 KJIeTOK MyTaHToB. Jina nomyyeHua JIHK mpi ucnob30Baiu 
Ba WiTaMMa MYTAHTOB CTaHsIOKOKKOB C JedbeKTOM yIxaHua: YO-2 u YO-21. 
IperapaTb! BEICOKONOMMepHOK JLHK OnwiM BbifeseHbI W3 KJIeTOK STHX KYJIb- 
yp mo metozy Uaprad nu Semenrod (?) uv Jamee ocBo6oxKLeHbI OT OeKOB mp 
|OMOLILH PeHOua, 10 MeTOAuKe paspa6oraHHOl Kupou (*). IIpenapate: THK 6pwin 
ICHOJIbBSOBaHbI B OHOMOrHYeCKHX OMbITaX TOTYAC Ke NOCMe UX BbILeNeHHA, T0- 
KOJIbKY 3TO OOCTOATEIbCTBO HMeecT OOUIbIIOe 3HAYeHHe TIPU W3yYeHHM TpaHc- 
opMupytollero ZelictBua JLHK wa cratu0KoKkos, B CBeTe pe3YJIbTaTOB, M0- 
‘yuenupix Mmimeneukum, Ileposoli, Saiitenoii u Benosepcxum (4). B mocras- 
[CHHbIX HAMM MHOTOUHCJICHHBIX ONbITaX MbI He HaGJOJaJIM NOBbILWeHHA YaCcTOTHI 
O3HHKHOBCHHA MYTaHTOB C JeseKTOM OKHCJICHHA Y HCXOQHOH KYJIBTYpbI cTa- 
MJIOKOKKOB OX elicrsuem J[HK, usBieveHHoi u3 KleTOK MyTaHTOB C Jedexk- 
OM [[bIXaHHA, KaK 9TO CuIeyeT 3 Pe3SYJIbTaTOB HalllMX H3MepeHHH: 


GUactoTh MyTaHToB Ha 108 kaeToK 


Mcrounnk THK Bes JHK C pno6apsennem JIHK 
Mytant Y®-2 1,04 1,08 
Mytaxut YO-21 ASO 0,94 


TloqBoiA HTOrH, MOXHO 3aKJIOUHTb, UTO B HacTOAMeH paOoTe HaM BnepBble 
aJlOCb H3Me€pHTb YaCTOTY BOSHHKHOBeEHHA OHOXHMHYCCKHX MYTAHTOB C JedeK- 
M OKHCJICHHA B KYJIbTypaxX OakTepuit. 


MucTrTyT 10 H3bICKaHHIO HOBbIX AHTHOMOTHKOB Tocrynuso 
AkajleMHH MeJMUHHCKHX Hayk CCCP 10 VIII 1959 


| LIMTHPOBAHHAS JIUTEPATYPA 
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Jloxxnagnn AkafeMuu Hayk GCGGP 
1960. Tom 130, Ne 1 


MHKPOBHOJIO“H 71 


Akayemuk B. H. WAMOUIHHKOB u E. H. KOHAPATbBEBA 


HCNOJIbSOBAHHE MNYPMYPHbIMH BAKTEPHAMH 
RHODOPSEUDOMONAS PALUSTRIS C, — C;-OPF AHAYECKHX 
KUCJIOT 


Vs pa3muuHpIxX OpraHHueckHX COe(MHEHHH, HCMOJIb3yeMbIX MypnypHbIMy 
OakTepHAMH MIpH HX pa3sBHTHH, JIyYWMMM cyOcTpaTaMH ABJIAIOTCA OpraHH. 
yeCKHe KHCJIOTHI: YKCyCHad, MponmwMoHoBas, sOm0uHad, yMapoBaaA H pad 
Apyrux. 

HspectHo, 4TO MpH pocTe NypNypHbIxX OakTepHH B IIPHCyTCTBHH CBeTa Mpo- 
MCXOMMT OKHCJIeHHe Ha3BaHHbIX COeAHHeEHHH, CBA3aHHOe C MOTOBOCCTAaHOB.JIe- 
HHeM yruiekucuoTbl. KpomMe Toro, OYeBHHO, HeKOTOpble OpraHvyecKHe KUCJIOTS 
BKJIIOUaIOTCA B KOHCTPYKTHBHBIe MpOlecchl, He NOABepraACh NOMHOMY OKHCuIe- 
HHIO, 

OjHako Bompoc O NYTAX MpeBpallleHHA OpraHHYecKUX KUCJOT MyplypHBIMA 
OakTepHaAMM v3y4eH HefocraTouHO. Myvsepom (*) Opiio noKa3aHO, 4TO Mpy 
pocte NypmypHbIxX cepoOaKTepHH Ha Cpefax, cOJep*KallluX pasJIMUHBIe Opra- 
HHYeCKHe KHCJIOTbI, B 3ABHCHMOCTH OT CTeMeHH OKHCIeHHA NMOceMHAX MpOHc- 
XOJHT WIM yBesIMYeHHve, HJIM YMeHbINeHHe KOJIMYeECTBa YIVICKHCJOTHI B cpesle. 
HakonuieHuaA [pyrux mMpOXyKTOB OKHCJIeCHHA B KOHMe pocta OakTepHii He Ha- 
OOaJIOCb. 

Vupie pe3ybTaThl Obi MOIyYeHbI B OMbITAX C MOKOALLMMHCA CyCNeH3HAME 
KleToK. Ilo qanHpim TcyKamoto (?), Rhodopseudomonas palustris oxucsa101 
YKCYCHY!O0 KHCJIOTY C O6pa30BaHHeM AHTapHOH KHCJIOTHI, a OOaBNeHHe Mmpo: 
MMOHOBOM KHCJIOTHI IPHBOAUT K MOABJIEHHHO B Cpele MOJIOUHOK KHCOTHI. B cBOK 
ovepeyb, MOOUHAA KHCIOTa OKHCseTcCA JO nMpoBHHOrpanHoH. Tlocrequui 
BBIBOX ObluI MOATBepxKZeH Mopurta (*), KoTOppt HaOwioJa HakoneHve mu: 
PpOBHHOrpayHOH KUHCJIOTHI MpH OKUCeHHH R. palustris MomNOUHOH KUCHOTHI ¥ 
IpHcyTCTBHM apceHuTa. KneHToHoM u yp. (47°) usyyanocb HcnOMb30BaHHe mpo 
MMOHOBOH KHCJIOTHI CycneH3uamu KeTOK Rhodospirillum rubrum. Ha ocno 
BaHHM pacyueToB KOJHYecTBa CM, mepelliequiero 43 NpONMOHOBOH KHCJOTHI I 
Apyrve OpranwyeckHe KHCJIOTH, MOOaB/IABUIMeCH K Cpeye, a Tak2%Ke HHTHOUTOp: 
HOrO JeHCTBHA MaJIOHOBOH KHCJIOTHI, Obl CleaH BEIBOT, uTO R. rubrum B Tem 
HOTe H Ha CBeTy KapOOKCHJIMpyeT MpOnHOHOByIO KHcMOTy Cc OOpasoBaHnel 
AHTAPHOH KMCJIOTHI. | 

Tak Kak Bce JlaHHbIe O NpOMexKYTOUHBIX NpOAyKTaX OKHCeHHA OpranHuye 
CKHX KHMCJOT NyplypHbIMM OakTepHAMM ObIM NOMyYeHI B ONbITaX C HepacTy 
WKMMH CYCICH3HAMH KJICTOK, MpeCTaBANOCh HWHTePeCCHbIM BbIACHHTb, Kal 
WeT STOT MpOllecc B HOPMaJIbHO pa3SBUBalOWNXcA KyJbTypax. B wacroauiel 
padoTe MpHBOAATCA pe3yJbTATbI H3yYeHHA WMHAaMHKH HcnoOb30BaHuA R. pa 
lustris ykcycHo, NMpOBHHOrpagHOH, MONOYHOH uM MponMoHOBON KucMOT Mp: 
pocte B IIpHCyTCTBHH CBeTa B aHaspOOHbIX yCJIOBHAX. 

MetoXuxka. Onpitsl crapuin Ha cpefe BaH Husa, cofepxaned 
(NHa)2SOz 0,1%; MgSOz 0,02%; KeHPO, 0,1%; NaCl 0,1%; NaHCOs 0,5% 
Na-cOJIb YKCYCHOH, NMpOBHHOrpasHOH, MOMOYHOH uM MpOMMOHOBO! KHCJIOT) 
B KomHuecTBe 0,1—0,2%. Hauanbuoe pH gosogusocn 70 8. Tlocesroit val 
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Mal BHOCHIM H3 pacueta 1 00.% nus 3—4-2HeBHOM KyJIbTYpHT, BbIPOCMeH Ha 
ene C TOM Ke OPpraHHyecKkOH KHCIOTOH, Ha KOTOPOM cTaBusin onpIT. Tlocie 3a- 
"Ba Cpely pasJiMBaJH M0 (lakOHaM Cc MIpHTepTEIMH mpoOKaMu, KOTOpbIe 3aTeM 


Kuch, CO, t 
Men MMONN MMON/A 


er Ore 
—O7~ 7 


kuca, COs, = 
mé/a MMONM monn PPS 1 
400 


Puc. 1. Ucnonb30Bpanne u oOpasopanue Rhodopseudomonas palustris 

yIIeKHCIOTLI H OpraHHuecKHX KHCMOT (B MHJIMMOAX Ha WHTp): 1 — 

yraekucnota, 2— ykcycHad kKucoTa, 3— NMpoBMHOrpayHad kucwoTa, 

4 — monouHaa KucaoTa, 5 — NpomMoHoBad KucOTa, 6 — yraepog Kue- 
TOK (B MMJIIMrpaMMaxX Ha JIMTP) 


IKPbIBaIM 3aMa3KOli, H CTAaBWJIHM B OCBeleHHbIli TepMocTaT c TemMepaTypoii 
°. B mpouecce pa3BHTHa OakTepH OMmpeyeiaIM KOMYeCTBO yreKHCJOTHI 
icpee MaHOMeTpH4eCKHM MeTOLOM B mpHOope Xougena. Jleryuue Kucnorsi 
fouanu c doccopHol Kucnoroh. Monounyi kuciory onpeseiaiu KOOpu- 
ITPHYeCKH C N-OKCHAMPeHHOM, a MMPOBMHOrpagHyio KUCIOTY — c camHIHIO- 
IM aJIberuJoM; JIA yCTaHOBJIeHHA HaIMUMA Apyrux HeeTyYHX KUCIOT Mpo- 
Muacb SKCTpakUuA 2PupoM uM XpoMaTorpadusz Ha Oymare. Yruepoy KseTOK 
IDeeNAH MeTOOM cyXoro CKHraHHsA. 


| 


Ta6auna 1 


wiaHc mo yraepozy mpu pocte R. palus- 
6 Ha cpeye ¢ yKcycHolt KuCuIOTOH Hu OH- 
bOoHaTom (B MHsuurpamMax C Ha JMTp) 


B 
KJICT- 
ax 


B kseTKax 
+CO, 


B 
CH,COOH 


15,84] —80,88| 64 79,94 
16,44|—116,64| 100 | 116,44 
15,72 |—4138,00| 120 | 135,72 


Ta6auna 2 


Basauc no yrmepony mpu pocte R. palustris 
Ha Cpejle Cc NHPOBHHOrpagHOu KMCAOTOH u Ou- 
KapOonatom (B MusIMrpamMmMax C Ha suTp) 


Bpema B B xaet-| B kneTKax 
(cyt.) | B COz|CH,COCOOH] xKax CO, 
72) La) —31,44 || 27,81) 32 


5 |40,32| —189,36 |144,0} 184,32 
8 |68,88} —235,56 | 168,0} 236,88 
40 |69,42 238,0 |4160,0] 229,12 


pumeuyanne. B tabu. 1—4 3HaK MHHYC OKOJO Wp OsHayaeT noTpeOmenve Wan- 
Db coequHeHHA, 6e3 3Haka — OOpasoBaHne. 
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Pezsyabtaru. [lepsple Onbitbl, MocTaBseHHble Ha Cpeze C alleTaTO 
HaTpHs, MoKa3aJM, YTO pasBUTMe OakTepH 3a CyeT HCHOJIb30BaHHA YKCYCHC 
KHCJIOTBI COMpPOBOKLaeTCA HESHAYHTEJIbHBIM YBEIMYCHHEM KOJMYECTBA yrvleKH 
nots B cpeye. J[pyrux MposykTOB OKMCIeHHA YKCYCHOMi KUCAOTbI OOHapyXKer 
ne Opino. IIpu Bcex onpeeneHuAX KOMMYECTBO yrsiepogqa NoTpeOeHHOH yKcy 
HOli KHCJIOTHI COOTBETCTBOBaIO yruleposy OOpagOBaBIMXCA KJeTOK.¥ yrneKu 
moti (puc. 1 a, Taba. 1). 

O6paulaer Ha ceOA BHUMAHHE, YTO Ip pocTe OakTepHi Ha Cpeje C yKCyCHC 
KHCJOTOM BLIeeHHE YFIEKUCJIOTHI IIpOMCXOLHT B Hayase ux pasBuTua. TloaToM 
COOTHOUIeHHe MeXKYy BbIMeMMBWelicA yreKHCOTOH HM MOTpeOMeHHOH yKCyCHC 
KHCOTOH. MocreneHHO cHMxKaeTca OT 0,4—0,3 no 0,23—0,24. 

IIpH pocte OaktTepHi na cpeze 
MHMpOBHHOrpayHOH KHCAOTOH,: Tak 
Banauc mo yraepozy mp pocte R. palus- Kak WH Ha YKCYCHOH, HaOwsO,aeTC 
es Ha cpele © MouOuHOH KMCTOTOH HM ypenuyeHue B Cpeme KOsMueCTBa YT 

ukapOonaTom (B MusurpamMMax C Ha 
KHCJIOTbI, KOTOpOH BbiqeAeTCH H 


Ta6muna 3 


ene CKOJIbKO O6oyIblIe, TAK Kak MHPOBHH 

es lass |, S rpaqWad KMCOTa Ooslee OKUCHEHA. ie 

Bpeun' ld» Q S| € |§,9 Kaxkaplii Moub NOTpeOJIeHHOH . MHpOBI 
(ern) | Bos a S | 8 |8g0 HorpaqHol KUCJOTbI 06 p a3 0BbIBaJIOC 
SO = | * |¥0%  oxono 0,9 moma yraekucsoter. IIpogyl 

as | 8° | = I*t+ Top HeMomHOrO OKHCIeHHA NMHpPOBHH 


rpalHOl KUCOTHI OOHApyKeHO He Obl 
Do NAS V212 94) AN 8 2) 43 ia ” pC. Mio, stab) 
¥ ote —199,8) 20,5 | 172 /196,4 IIpu ucnoub3s0BaHHH MypnypHbin 
0,64 |—337,0! 16,4 | 289 [326,04 « a 
‘ OaKTeEPpHAMH MOJIOUHOH KHCJOTHI BbITeU: 
JOCb OYeHb HeOObIUOCe KOMYECTI 
yruekucuioTn. IIpu noxzBexenun Oanant 
MO yrslepoly OKasaslocb, 4TO yruiepoa B OOpa3s0BaBLINXCA KJleTKaX HW yrwieKu 
JIOTe Me€HbIle, 4eM ObIIO MOTpe6seHO yruepotqa MONOUHOH KucMOTH. OTy pai 
HHWy COCTaBUJ yriepoq MMpOBHHOrpagHOH KUCJIOTEI, NMOABMAIOULeHCA B Cpe) 
B lipotecce pocta Oaktepuit (puc. 11, Tab. 3). 

IIpu pocte 6akTepuli Ha cpege c MpoMMoHOBOH KuCOTOM HabmMOaNOCch NM 
TpeOuleHHe OKOJIO 0,2 MOJIA YrJIeKHCOTEI Ha KaXKIbIH MOJIb NoTpe6eHHOH Mp 
MHOHOBOH KHCJIOTH. B cpeye Nocie Ha¥adia pasBHTUA OakTepuit Onl OOHAp} 
%KeHO NOABJICEHHE MOJIOUHOH, a 3aTeM MMpOBHHOrpayHo KucMOT. B KOHIe ONE 
TOB KOJIMYECTBO STHX KHCJIOT yMeHblllaocb. B cayyaax, Kora K cpele 06a) 
Jamm He 0,2, a 0,1% mponnHoBokucsoro HaTpus, yepes 5—6 aHeit 6akTepH 


aon wea 4 


Bamaue mo yruiepoay pu pocte R. palustris Ha cpegze ¢ mpomuoHoBoli 
KHCIOTOH HM OuKapOoHaToM (B MusIMrpaMMax C Ha suTp) 


- a 
i a iE S| 
> rr 5 eS) 8 + 
S Slay) tere : 
SelB COs 3 = fe} s cl S 
: 1} Oo re) < 3 ae 
g cy zt ae So Baie on 
2 Q, i 5) = oe ee 
a ad ad u oe 
Ss ca) a) ma m6 
| 
3 —11,0 —129,6 AeA, — 136 {40,6 
, ; ; " 43754 
c —28,8/ —316,8 | 20,7 2 316 | 345.6 | 336.9 
ed Be Ni ee et e0) 9,0 | 12,5 | 360 


393 ,6 381,5 


NOMHOCTbIO MOTPeOMANIM MpOMMOHOBy!0 KUCJIOTY oOpasoBaBllyioca MOJIOUHY 
KucnoTy. [lupopuHorpaqHad KMCOTa B STHX OMbITaX OOHapyKuBasach IHL 
B CJI@QOBbIX KOJIMYeCTBaX (puc. | 2, Ta6u. 4). 

hs BhBOMb. 1. WMoropasBuBatoulueca KYJIbTYpbI Rhodopseudomonas p 
USITIS HCMOAb3ylOT yKCyCHy!0 HM MHPOBMHOrpayHylO KHCJOTHI Cc O6pas0BaHH 
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eOOJIbLEMX KOMMYECTB yruleKkuCNoTHI. JLpyrux MpoxyKTOB UX OKHCIeHMA B cpere 
e HakallIMBaeTca. 

2. IIpu pocre OakTepuli Ha cpege c MOJOUHOM KUCOTON KpoMme BHI,eeHHnA 
PICKHCJOTH HaGMOAaeTCA NOABJeHHE B Cpese MHPOBMHOrpayHON KHCVIOTHI. 

3. Ucnonbsopanve R. palustris nponMoHoBoH KHCJIOTHI compoBoxaerca 
OTpeOeHHeEM YIJICKHCJIOTbI H BbINeIeHHeEM B Cpely HeOOJIbIIMX KOMHUeCTB 
OJOYHOW :H MHPOBHHOrpayHOH KHCJOT, KOTOpbIe NOTpeOsstioTcA OakTepuAMU 
pH HeqOcTaTKe MpONHOHOBOH KHCJOTHI. 


MockosckHit rocyqapcTBeHHEIi yHHBepCcHTer Hocrynusto 
um. M. B. Jlomoxocosa 29 VII 1959 


UMTHPOBAHHASA JIMTEPATYPA 


pepe. Mit ides Arch. Microbiol... 4, H. 2,131 (1933). 2A. Tes uk amiontos 
. Biochem., 39, 339 (1952). %S. Morita, J. Biochem., 42, 533 (1955). * K. Cla y- 
ion, E. O. Ellingson, H. E. Shaw, Arch. Microbiol., 25, Ne 4, 429 (1957). 
K. Clayton, F. Dettmer, A. Robertson, Arch. Microbiol., 26, Ne 1, 20 
957). ® K. Clayton, Arch. Microbiol., 26, Ne 1, 29 (1957). 
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» Jloxxann AkawemMunm HaykK CCCP 
1960. Tom 130, Ni 4 


BHO®H3HK 


HW. M. BACHJIBEB, E. H. MACJIOBA un O. H. MAP®EHOBA 


JENCTBHE OYUEHb BbICOKHX 03 PEHTTEHOBCKOrO OBJIY 4EHH 
HA COJEP)KAHHE AMHHOKHCJIOT, BEJIKOB WH HYKJIEMHOBbIX 
KHCJIOT B PACTEHUAX NWEHHUILbI 


(ITpedcmaeaeno axademuxom A. JI. Kypcanosoim 12 VIII 1959) 


Panbile ObIJIO NOKa3aHO, YTO PeEHTTeHOBCKOe OOJIyYeHHeE PpacTeHHH NIMeHHI 
J03aMH B HECKOJIbKO THICAY PCHTTEHOB MOWaBJIAeT POCT, HO HE CKa3bIBaeTCA 
(POTOCHHTe3e, MHHEPaJIbHOM IMHTAHHH M APyrHX MpoleccaX, CBASAHHbIX C OOF 
30BaHHeM IllaCTHYeCKHX BeLeCTB, B CBA3H C YeM STH BelieCTBa HaKkallJIMBalor 
((-8). B HacTOALlem HCCJIeqOBaHHH MPHBOAATCH JONOJIHMTeJIbHbIe JaHHble 
HaKOMNJICHHIO AMMHOKUCJIOT, O€JIKOB H HYKJICHHOBBIX KMCJIOT B pacTeHHAX ML 
HMIbI Wocse OOyYeHHA OYeHb BbICOKHMH JlO3aMH B HECKOJIbKO COT THICAY pel 
reHos. Takue JO3bI pu TeHCTBUM Ha 3eJIeHbIe paCTeHHA HHKeM elle He HCH 
TbIBaJIHCb. 

MetTogauxka. OObeKT uccreqoBaHHua — O3HMaA TWenHIa 599, cyne 
auTa. PacreHus BbipalllMBaJiMcb Ha NHTAaTeIbHOM pacTBope Kuola B JIOMHI 
cTaTe Ip NOcTOAHHOH TemMlepatype 23 + 2° H MOCTOAHHOM OCBeIeHHH Jeé 
tamu JIC-30; o6yuasncb B 5-cyTouHOM Bo3spacTe Ha PYM-3 npu 165 xB, 15y 
6e3 dusbTpa. Jia aHaiH3a HCHOMb30BaHCb JIMCTbA, Cpe3aHHble Ha ypOB 
KOJICONTHeH, KOTOPble cpa3sy %e PUKCHPOBaJIMCbh HKHAKHM a30TOM HU pacrTHT 
JIMCb B 3€MOPOXKCHHOM COCTOAHHH O TOHKOFO Nopowika. BoyHble u WesouH 
BBITAKKH [each H3 pacueta 200 MJI BOHI WIM Weloun Ha | Tr NopomKa J 
CTbeB, COJIEBbIC BBITAKKH H3 pacuera | : 20. KommuecTBenuble ONpeleseHHA BC 
AMHHOKHCJIOT MpOH3BOLHJIHCb 10 xpoMaTorpaduyeckomy MerTosy(*). CpaByuTes 
Hoe ONpeesieHHe WHKJIMYeCKHX AMHHOKHCJIOT, OeIKOB HX HYKJICHHOBbIX -KHCJI 
JeJlaJlOCb Ip MOMOMLM KBaplleBoro cleKTpodotometpa C®-4, IIpusBoxumple HH: 
JaHHbIe IpeLCTaBJIAIOT OTCJIbHbIe IIPHMepbl H3 MHOFHX MpOBeeHHbIX OFTIbITC 

1. Pemasca Bompoc, kak CKaxkeTca OOJIyYeHHe Ha COJepKaHHu yKasaHHl 
BbIMe BeULeECTB KJI€TKH, OyAyT JM pa3spyllaTbcaA STH BelllecTBa NOX BUMAHH 
o6ulyyeHHa uM HeT. J[A 9TOrO pacTeHua OOTyYaIHCh WO30H 300 000 r u aHas 
3HPOBaJIMCb Cpasy %e Nocwe OOJyYeHHA, OJHOBPeMeHHO C HeOOJy4eHHBbIN 
Ha puc. 1, / NpuBezeHb! TaHHble OlpesqeeHul ONTHYeCKOM MIOTHOCTH BOJHI 
MW COJ€BBIX BEITHKEK B OLHOM M3 OMbITOB. Kak BUHO 43 STOFO pucyHKa, paki 
YeCKH HUKaKHX pa3JIM4AH B COMepKaHHH BOOPACTBOPUMBIX MH COJepacTBOPUM! 
BelleCTB y OOJIYYeCHHbIX H HeEOOJYYeHHBIX pacTeHul HeT. CreqoBaTebHO, I 
OOsyYeHHH in ViVO IWMKJIMYeCKHe AMHHOKHCJOTE, HYKJICOTHALI, BOMOpPacTBO} 
Mble MH COJlepaCTBOPHMble OeJIKH H HYKJICEHHOBbI€ KHCJIOTbI He paspyllauuc. | 

2. Pelllasicd Bolpoc, OyAyT MM STH BelleCTBa HaKaNJIMBaTbCA B Mpoler 
tpoTOCHHTe3a HW MHHePaJIbHOrO NHTAHHA Nocse OOyYeHHA PacTeHHi TaKOM BBI' 
KOH fo30l. Bain CleiaHbl aHasIW3bl JIMCTbeB Yepe3 HEKOTOPOe BpeMA T10¢ 
oOsIY4eHHA pacTeHult yKa3aHHOH Bbile To30. B ombire, pesybTaTbI KOTOpC 
mpuBezeubl Ha puc. 1, //, pacrenuad analusupoBaucb uepes 16 AHel Mo¢ 
oOsyyeHua 2030 300 000r. Okasasocb,yTO BCe (bpakUMH MCCUE eMbIX BeLLeCTE 
BOJOpaCTBOPHMBbIe, COJIepaCTBOPHMbIe H WkeOUepaCTBOPUMBIe, T. €. IWHKJIMUeCK 
AMHHOKHCJIOTHI, HYKJICOTHAbI, BOLOPaCTBOPHMbIle, COJepacTBOpUMble H Ue 
PpacTBOpHMBle OeJIKH HM HYKJIeEHHOBbIe KMCJOTHI (CyMMapHO) MpopsosKaH CHE! 
3MpOBaTbCA, H B CBASH C MOJaBJICHHeEM POCTa HaKallJIMBaJIMCh. : 
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3. Pacrenua o6yyenbi 2030 300000r cpa3y Ke Nocyle OOJyYeHHA OWHO- 
BPeMCHHO C HEOOJYYeHHBIMH CpesaHbI Ha yPOBHEe KOsleorTuell. Uepes 6 Heli 
HeOOJIYYeHHble PacTeHUA OTPOCJIM, a OOMYYeHHEIE Nau BHeUIHE BHMMOe «OT- 
pacTaHHe» 3a CueT BaKYOJIM3allMH MePHCTeMHBIX KéleTOK. Takoe «oTpacTraHue» 
y OOMYYCHHEIX PacTeHHH MWeHHILbI NposouKaeTcA TIpHMepHO B TeYeHHe OHOLI 
Hee NOCH OOYYeHUA, MOKA He BaKyOJIMSMPy!OTCA BCe MePHCTeMHBIe KJIeTKU. 


Buellne, 10 Popme, OHO HHYeM He OTMMUaeTCA OT JelicTBUTeTbHOrO OTpacTaHHsA 
HEOOJIYYCHHHIX PacTeHHH (puc. 2), 


2508 


Q 


es a rats 


240 260 LEU ya L440 060 ZB0 Mh 40 20 20m 


Pue. 1. Kpupbie onTuyecKoli MIOTHOCTH BBITA2KeK U3 MCTbeB HeOOyYeHHBIX (crMOUI- 

HbIe KPHBbIe) H OOMYYeHHBIX (MYHKTHPHble KPMBble) PaCTeHHH MWeHHUbI. @— BoL- 

HbIe, O — COJeBbIe, 6 — WeNOUHbIe BbITAKKH. Jlo3a oGnyuenua 300 000 r. J — ananus 

cpasy mocule o61y4enna, J] — uepes 16 Aue mocie oOnyyenua, J// — anann3 pacrte- 
HH, H300paxKeHHbIX Ha PH. 2 


| Takue «oTpociive» pacTeHHA ObIIM BTOPHYHO OONyyeHbI ZO30H 300000 r 
iYepe3 HeyeO Mocse 9TOrO MpoaHamusupoBanbl. Ha pue. |, /// uso6paxeubi 
P3yIbTAaTbI 9TOTO OMbITa. Bce uccseqyemble PpakWHH BelleCTB — BOOpacrTBO- 
MbIe, COJIepacTBOpUMBbIe H WlesOuepacTBOpHMble — OblIM y OOJYYeHHBIX pa- 
HCHHH B ABHO OOJIbINeM KOJIMYeCTBe. CuleqOBaTeJIbHO, BCe 3TH BellleCTBa CHHTE- 
POBaJIMCb B KOTPaCTaBIUMX» JIMCTbAX OOJIYYEHHBIX PacTeHHi HW He paspylWiamucb 
ce NOBTOPHOTO OGIyYeHUA OYeHb BHICOKOH 030K. 
4. IIpoussegeno xpoMaTorpapHyecKHM MeTOJOM pasJeJIeHHe AaMHHOKHCJIOT 


{clemaHo KOJINUeCTBEHHOe OllpeseseHHe UX y HeOOJYYeHHBIX H OOJYYeHHBIX 
30H 300000r pacrennit. Anaun3, cieaHHblli yepes 2 HeqemM Nocae obuy4e- 
iA, NOKa3ad, YTO BCe PaseJIeEHHbIe AMHHOKUCJIOTH! Mocwie OOIyYeHHA pacTeHuki 
WKanJIMBaIMCb B HUX (CM. pHc. 3). 

O6cyKAeHHe pesyAbTATOB. ONMCaHHble ONBITHI He OCTABIAIOT 
IMHeHHM B TOM, YTO PeHTTeHOBCKOe OOJyYeHHe PacTeHHH MMEHHI[bI OYCHb BbI- 
Koi yo30H# B 300000 r ne pa3pyllaer cofepxalluxcH B HHX AMHHOKUCJIOT, 
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HYKJI€OTHIOB, GeKOB W HYKJIeHHOBEIX KuC/OT. Bosbille Toro, 9TH BelllecTBa IC 
cule OOYYeHHA HakallIMBalOTCA B CBASH C TEM, 4TO POCT y OOJIyYeHHBIX pacte 
Hui MomaBsaeTcA, a (POTOCHHTe3, MMHePabHoe MHTaHHe M Apyruve Mpollecc 
MpoOWOMKaroTca. 


Puce. 2. Buy pacrenult mmennupl yepes 6 Hel Nocue cpesa- 

HHA Ha ypOBHe KOeONTHIeH uw MOBTOpHOrO COyYeHHA. 

Caepa — Heo6uly4eHHbIe, cipaBa — oOyuenuble. Pactenua 

OblH OOyueHEI Bos0H 300 000r, mocme sToro cpesaHbl Ha 

yYpOBHe KOJIeCONTHeH OHOBpeMeHHO C HeOOJyYeHHbIMH 
yepe3 6 Hel CHOBa OOyueHbI W030H 300 000 r 


B aurepaType HeqaBHero MpOWINOrO MOX%KHO BCTPeTHTb HeMaJIO yTBepxKI 
HHH O OObUIOH PaqMoNOpaxaeMocTH OeKOB, HYKJICHHOBbIX KHCJIOT H pyr 
BaxkHeHIMAX BeEWLECTB KJIETOUHOrO cose 
X%KMMOPO, O JeCTpyKTHPOBaHHH U Jeno 
MepH3alHH HX Moce oOsyueHHA, War 
CpaBHHTeJIbHO HeOOJbUIMMH Osan 


O06 


g 


Puc. 3. Tpaduxu oTuocutembHoro coxep# 
HHA OTACMbHBIX AMHHOKHCJOT B IHCTbAX pac’ 
HHH MIMWeHHUbI HeOOy4YeHHEIX (CBeTIBIE CTC 
OHKH) H OOJyueHHEIX (4epHbIe cTOMOHK 
Pactenua Obwiu o6syyeHb!t o3s0% 300000 
aHaJIM3 MpousBeyqeH Yepe3s Be Hee MOC 
cOy4YeHHA. @— H3HH, O—- acMaparun, 6 
TIyTaMHH, 2@— TIMIHH, CepHH, O— ray 
MHMHOBaH KHCIOTa, TpeOHHH, e€— alaHl 
2 — BaIMH, Me€THOHHH, TpHnTodan, 3— | 
HMJI-alaHHH, uU —JIeHIHH 


NAAANAAAAAAANAAAAAANAAARAAAAAAAAAN 


TROLS Pee nee 
(10-12) 


. B cBere M3JIOKCHHBIX HAMM JaHHbIX 9TH YTBEp%KTeHUA, MO Kpaiinel me 
B OTHOWeHHM pacTeHHH, He ONpaBybIBaloTcA. OHH HECOMHEHHO JOCTOBepHHI, 
JMUIb JIA TEX ONBITOB, B KOTOPbIX OblIH Nowyuenbl. A 3TO, KaK MpaBuso, 6b 
MOJ@JIbHbI€ OMbITH! in vitro, YTO KOHeEYHO He OJHOSHAUHO C HCCE_OBAaHE 
BelLeCTB, H3BJIEY€HHbIX W3 OOJYYeHHOrO 2%XuBOrO OpraHusma. [Ipuem, cocroa 
B TOM, 4TO 3aKJIOUeHHe O JeHCTBHH MOHH3HPYyIOWMX H3syyeHuH penae 
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1 OCHOBaHMU pesyJIbTaTOB OONyyeHUA in vitro NpeyBapuTenbHO BbIeeHHBIX 
3 OPraHv3Ma Oe€JIKOB M HYKJICHHOBHIX KMCJIOT NOCTaBJIeH B MOCeqHHe Fogbl NOY, 
Tpy!0 KpuTuKy (8-4). VW Haun ZaHHble NoWHOCTbIO MosepxKUBaIOT cipaBel- 
ABOCTb STOH KPHTHKH. 


Uuctutyt 6uonormuecKol dusHku Tlocrynuso 
Axkaylemun Hayk CCCP 10 VIII 1959 


UMTHPOBAHHAA JIMTEPATYPA 
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A. Hollander, Radiation biology, 1,2, 19541955) eZ Me BD. asa, P. Ale- 
ag der, Fundamentals of Radiabiology, London, USFS, Je wth, A di, BRAVE INS th 
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Jloknxagn AkaweMunm Hayk CCCP 
1960. Tom 130, Ne 1 


BHO®H3SHK 


E. A. THMO®EEBA-PECOBCKAS  u H. B. THMO®EEB-PECOBCK MA 


O BUIAAHHM STHJIEHMAMHHTETPAALETATA (OTA) 
HA KOI®OMILMEHTbI HAKONJEHUS PASJIAGWHbIX 
PAJMOAKTHBHDIX H30TONOB H3 BOAHOrO PACTBOPA 
MIPECH@OBOAHbBIMH PACTEHH SMU 


(II pedcmaeareno akademuxom E. H. Haeaoecxum 20 VII 1959) 


B o6urem KonTekcTe co3jaHHoro B, HM. BepuHayckum yuenua o Onocdepe 
ccbopMyIMpoBaHHOH wu pa3spa6otaHHol B. H. Cyxkauepspim Ouoreotenouoru 
B OCOOCHHOCTH e€€ 9IKCIePHMeHTaJIbHOrO MospaslesieHuA, OOJbUIOe 3HaudeHl 
UMeeT H3YYeCHHE KOHILEHTP all HW HAKOMVJICHHA 2%KMBEIMM OpraHi3MaMH Pa3JIMUHb 
XMMHYCCKHX 3JIEMCHTOB (B OCOOEHHOCTH PEAKUX H PacCeAHHbIX) H3 OKPyXKaloul 
cpempt. B HallieH sa6opaTOpH MpOBOZATCA OMBbITbI, B YaCTHOCTH, TO H3yYeHE 
KOIPPUUMEHTOB HAaKOMVJICHHA (T. €. OTHOWICHHA KOHILCHTPallWM JaHHOro 2JIeme 
Ta B OpraHu3Me H B Cpese ero OONTAHHA) PaqHOaKTHBHbIX H3OTONOB pasJIM4HE 
XHMHYECKHX IJIEMECHTOB H3 BOJHbIX PaCTBOPOB Pa3HbIMH BUaMu IpeCHOBOJHE 
opranu3mos (174), BrrscHHJI0cb, YTO B OOUIEM IpeCHOBOJHLIM OPpraHH3MaM CBO 
CTBeCHHbI 110 OTHOLWICHHIO K OOJIbINMHCTBY SJICEMCHTOB, HaXOJAMMXCA B pacTBO 
B HHMUTOXKHBIX KOHICHTPalWAX, CPaBHHTeJIbHO OYeHb BbICOKHe KOIpPuLveH' 
HakonuweHuaA. I]pH 2TOM HaMeYaIOTCH H3BECTHbI€E 3AKOHOMEPHOCTH, BbIpaxkKal 
mMeca B ONpeseeHHOH rpasauwuH KospPuUMeHTOB HaKOMJeHHA XHMHYECK! 
SJIEMEHTOB, a Tak2Ke Cllelluuyeckne Ppa3sIMYHMA B HAaKOMJICHHH ONpeleseHHE 
3JIEMCHTOB Pa3HbIMH BUaMH IpeCHOBOJHEIX OpraHu3MoB. KonHeuHo, HeOoOxoL 
MO IIpOfOJLKaTb COOUPAaTh SaKTHYeECKHH MaTepUad NO KOIPuNMeHTaM HakOM 
HHA PasHbIX SJIEMeHTOB pa3JIMYHbIMH BHJaMH XKHBbIX OpfaHH3MOB, OrpaHHy 
Basicb MOKa yCTaHOBJICHHeM YHCTO (eHOMeHOJIOrMyeCKUX 3aKOHOMepHOcTel 
KJlaccupukaluu. OHaKO yxe ceHuac BOSHHKaeT BOIMPOC O BOSMOXKHbIX MCX aH 
Max 3TOro Mpottecca. JIA BbICKaSbIBAHHA OOOCHOBAHHBIX CyKeHUuH O XapakTe 
COpOMMOHHBIX IpoleccoB O6pa30BaHHA KOMIIJICEKCOB WIM XMMHYeECKHX coer 
HeHHH, UrpalouluX POJIb B yIpaBJIeEHHH MHHEePaJIbHbIM OOMCHOM MUKpO3JIeME 
TOB H B HX HaKOMVJICHHH, HEOOXOJMMO PaClUIHPUTb KPYr ONITOB, BBEIA H3BeCTH: 
CONyTcTBylollue akTOpHl. | 

IIpu usyyeHuu pacipesenenuA UW BbI,eeHUA MHKOPMOpHpOBaHHBIX palit 
M30TONOB y MueKonuTatouux JI. 4. Cemenosnm u HM. II. Tpery6enxo 6niio ¢ 
Hapy2KeHo OOJIbIIOe BJIMAHHE Ha MUHepaJIbHbIli OOMeH pxya KOMMeKCOH 
(?-1°). Jlyumre Bcero H3yYeHHEIM B HaCTOsIee BpeMA B OHOMOTMUeCKHX 9KCI 
PHMeHTaX pasHOrO pOa KOMMVICKCOHOM ABJIAeTCA, NoOKasyi, sTHeHIMaMy 
Terpaauerat (OJITA, unm Tpuson-s). U3pectuo, uro HekoTOpble “3 MpHMeHs 
MbIX PaHOW3OTONOB (B TeX (OPMaX, B KOTOPLIX OHH YNOTPeOAIOTCA B GHOS, 
TMYCCKUX SKCMEPHMeHTAX) OOMaalOT CPaBHHTeMbHO OYVCHb BbICOKHMH KOHCTé 
TaMM YCTOMYMBOCTH B KOMINJI€KCHBIX CoequHeHuAX c OITA, apyrue — Gos 
HM3KUMM, a TpeTbv He OOpPasylOT KOMIMVJIeKCHEIX coeqMHeHHH. Ucxona u3 3TOL 
HaM UPeCTaBJAOCb MHTePeCHbIM MpOBeCTH ONLITLI TO M3yYYeHHIO BMAH 
OTA Ha KospulvenTsl HaKOMIeHHA BO3MOXKHO OOJIbIWero 4uCNa pasIMUH: 
PaHOuSOTONOB paSHbIMH BAM MpeCHOBOAHEIX OpraHusmos. B HacTOsIn, 
COOOMLCHHH OMMCHIBAIOTCA Pe3YMbTATHI MePBbIX TAKUX OMBITOB MO BJIMAHHIO OTT, 
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a KOSPPUNMEHTHI HAKOMJICHHA YeTLIPbMA BuaMn IIpCCHOBOJHBIX pacTeHHl pa- 
[OaKTHBHbIX H3OTONOB OJHHHALaTH PpasJIMYHbIX XHMHUeCCKHX 3JICMCHTOB. 
Marepuaviom onpitos cryxusH sn0gen (Elodea canadensis Rich.), porosuct- 
ax (Ceratophyllum demersum L.), packa (Lemna minor L.) wu xapa (Chara 
agilis Desw.). OnbiTb! MpoBogusuch c paqvoakTHBHbIMH H30TOTaMN SF, Fe 
98, Zn®, Sr??, Y*, Zr®>, Nb%, Ru C187 yw Cel44. Bee onnITE IIpOBOAUJIMCb 
TPEXJIHTPOBbIX CTEKJIAHHBIX COCy1ax C O3epHOH Bool. Bo Bce cocyybI ToMe- 
avlOCb IPHME€PHO OAMHAaKOBOe IO Macce KOJIMYeCTBO pacTeHHli — oKoso 8 r 
Iporo Beca. C Kak bIM HSOTONOM H C KaXKABIM BUJOM pacTeHUA cTaBHMOCb TO 
cocyqa C OJMHaKOBbIMH, UCXOJHbIMU 
HILCHTP allLMAMH COOTBETCTBYIOMIEFO pa- Sr 
A0M3Z0TONa, H3 KOTOPbIX B 2 cocyya 
oMOaBaAcA OTA B kKOHWeHTpalun 
)O mr Ha 1 a. Bee paguousoronni BHO- 
(JMCb B KOHWEHTPallun, RaBapulelinpu- 
2pHo 1000 pacnayzoBsB | mux. Ha | Mua 
abt. M3 Bcex cocyyoB uepes 2, 4, 8 
16 qHel Mocule Hatada OMbITa Gpasocb 
)2 MapasebHble NpPOObLI BOIL U pa- 
eHuH. IIpo6st Boge (1 Mu) BbI- 
{PHBaJINCb, a paCTeHHA B3BeLIMBAaJIUCh, 
IcyllMBasIMcb, JO MOCTOAHHOrO Beca 
| pacTupasucb B  wopowox. Bce 
OObI NpPOCUHTHIBAJIHCb Ha OHO u 
id 2Ke cueTHOH ycTaHoBKe 5 c Topuo- 
id cueTHOH TpyOKoH. Tak Kak JaHHBIe 
|O6eHxX NOBTOpHOcTeH u OGeuX Mapau- 
VIbHBIX ipo6 aBasM Xopottiiee coBia- 
ve, TO pe3yJbTAaTbI MO BCeM eTbIPeM 
lo0am ycpeqHAucb. 
I/pu6apmenne B Boxy KOMIVeKcoHa 2 
(TA B OTHOCHTeIbHO BBICOKOM KOH- 
WITpalluu (cyOTOKCHYeCKOH, Uu6O JaJb- 
Wilee MOBbIMeHHe, Kak MNoKka3aJu / 
€[BapHTeJIbHbIe OMBITLI, BbISbIBAalOT 
Ke HEKOTOPOe yrHeTeHHe BOHBIX pacte- 
Mi) OKa3asiO BeECbMa APKO BbipaxkeH- 44 Zn 


ee ei ente axon Puc. |. KosdcdbuluentTbl HaKONJeHHA OAUH- 
ie Pes dg le eM sis HafWaTH pa3JIMUHbIX PaMOH3OTONOB, yc- 
HHOrO = pacTBOopa BCeMH UYeTBIPbMA peynennpie mo YeTEIPeM BUaM pacTeHuii 
VYCHHBIMU BUAaAMH BOJHbIX pacreHui. (Qed, POFOHCTHUK, pxAcKa MW Xapa) us 
\M STOM IpucytcTBueSJITA no-pasHo- pactsopa OTA, PEP aCUNG f MPOMERTAS 
|MelicTBoBanio Ha KoaultueHTEI Ha- °F RSE RO ea hI ). Jlorapu- 
J@HUA pasJIMYHbIX XHMHYECKHX 
MeHTOB: BCe 4eTbIpe Bua pacrTe- 
H pearvpoBasId KaueCTBeHHO COBepIIeHHO OMHAKOBO, XOTA, ecTecT- 
JHO, TlOKa3bIBasJIM He3HAUMTeIbHbIe KOJIMYeCTBeHHbIe pasmuuuA. Tak Kak 
| "eTLIPe BHa MpeCHOBOAHBIX pacTeHHH MpuHalviekalH K Ppa3HbIM 
HelicTBaM, IIpHueM TPH Ba OTHOCHJMCb K BbICIUMM PacTeHHAM, a OAHH (Xa- 
| — K Kylaccy, OM3KOMY K 3eJICEHBIM BOJOPOCAM, TO MOXKHO C YBePeHHOCTbIO 
epxkaTb, YTO NOuyYeHHbIe B ONbITAX pasimuuA B RelicrBuM OITA ua Koah- 
(MCHThI HaKOMJIeCHUA PayMOaKTHBHBIX M3OTONOB PpasHbIX XHMHYCCKUX IJIEMeCH- 
BIOJIHe 3AKOHOMePHBI HM OCHOBaHbI Ha ONpeseJIeHHEIX (bu3HKO-XHMMYECKUX 
aHu3MaXx. 
B Ta6m. 1 mpuBeyeHbl KOHeUHbIe KO2PPUUNEHTHI HaKONJeHHA BCeX 11 Sule 
iTOB 43 BOJIbI u U3 pacTBopa OITA yerbipbMaA H3yYeHHBIMM BUaMM pacTeHHuk 
CpeHeM 10 BCeM STHM BUaM; KpOMe TOTO, KOSPPHIMeHTH! HAaKONeHUA 3 
isopa OJITA Beipaxkeubl B MpOleHTaX OT TAKOBBIX H3 BOJbI (KOTOpBIe, COOTBET- 
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CTBeHHO, MPHHATHI 3a KOHTpomb). 3 stow TaOMIbI HM us puc. | BHAHO, YTO B 
OMHHAaMaTb M3YYCHHbIX 9JIEMeHTOB MospassesAloTca Ha 4 rpyNlbl: B MepBy 
BXOJAT CTPOHUMH MU We3sH (KOSPPHUMEHTHI HAKONJICHHA KOTOPbIX B IPHCyTCTBI 
SIITA noppuuaiorcs), BTOpad rpylla mpezcTaBsiena cepol (He pearupyloul 
ua SJITA), B Tperbio rpyimy BXO_AT UWMPKOHHA, HHOOHH u pyTeHH (Kopp 
UMCHTbI HaKOMJIeCHHA KOTOPbIX B MpucyTcTBun OITA cHuxaiorca B 2—3 pas 
MB YeTBepTy!O BXOMAT *KeNes0, KOOaIbT, WHHK, HTTPHH u Wepui (Ha Kosph 
UMeHTbI HakOMeHud KOTOpHIX OJITA BauaeT O¥eHb peskO, CHH2KaA UX B 10- 
200 pas). 

B OTHOICHHH M€XaHH3MOB, J@KaulHX B OCHOBe BosselictBua OITA Ha Kod 
(bHILMEHTHI HAaKOMJIeHHA, GOuIee UNH MeHee OLHOSHAYHO MOET ObITb pelleH B 
Wpoc, ¢ OLHOH CTOPOHHI, AA CTPOHIUMA Hu, © Apyrok,— AMA wesesa, KOOAIbT 


TaOanua ft 


Koneunnie KosppunneHTbl HakoneHua (ycpequenHbie U3 8 u16 AHeH Moce Ha4yama OMbITO 
OAMHHAMMaTH pasJIMYHbIX PaMOM30TONOB YeTLIPbMA BHaMM BOMHHIX pacTeHHi M3 4HCT 
o3epHot BosbI u pactsopa OITA (400 mr/.«) 


Ononea PorowucTHUK Packa Xapa CpeyHee 

OseMeHTHI ee ee eee 

a | 6 6 a 6 6 a 6 8 a 6 6 a 6 ( 

Dea 35 40 | 114,0 65 40| 62,0] 220} _ 230}104,0] 100) 4120/4120,0} 105) 107 10 
Fe® 8200 265 3,2 | 8150) 400} 4,9} 9050) 1230) 13,6}15500/ 1915} 12,3)40225} 950 
Co” 2550 10 0,4 | 4280 20} 0,5) 3900} 120} 38,4) 7425) 1380] 1,7) 4550) 70 
Zn® 1380 20 1,4 | 2490 35} 1,4) 12400 30} 0,2) 3530} 10} 0,3) 4500) 25 

Sr°? 460 620 | 135,0 835] 2315}277,0) 225) 280/124,0) 260) 875 |144,2) 450) 900 | 2¢ 
ay. 82 1850 25 bath 970 15} 4,6) 3925 65) 41,7) 6125] 35) 0,6) 32410) 35 

ane 2955 570 19,3 | 4745] 550} 14,6)104U0] 3565) 34,2) 22300) 6440 | 29,0]10100)] 2780 | 2 

Nb*® 2960 770 26,0 | 2480} 760] 30,6] 3295) 1335} 40,5] 3875) 910] 23,5) 3155) 945] é 

Rue 870 335 38,5 | 4415} 530} 13,0] 4135] 3060] 74,0] 3610) 1310 | 36,3] 3200) 1300} 4 

Cs187 90 215 | 239,0 150) 400}267,0} 535} 440] 82,2) 340] 480/]141,0} 280) 385 /1¢ 
Ce4 3435 115 3,4 {16850} 1440] 0,8]22040] 1360} 6,2|26925| 560| 2,4|17350| 540 


Tl pumey anue. a—Kontpowp'|(poga), 6 + OUTA, e— SATA B npomentaxt kK K 
TPOMI0s 
WHHKa, HTTpuA HW Wepua. OJITA aBuaaetca, KaK H3BeECTHO, MOLIHbIM KOMIK 
HOM JIJIf KATHOHOB MeTAaJIJIOB HW peKHX 3eMeuIb. B YaCTHOCTH, H3BeECTHO, YTO KON 
JleKcuble coequHeHua OJITA c xeme30M, KOOaJIbTOM, ILMHKOM, HTTPHeM HU WepH 
O6laqaloT OTHOCHTeEIbHO BLICOKMMH KOHCTaHTaMM YCTOMUMBOCTH; MOSTOMY 1 
HATHO, UTO B MpPHCyTCTBHH MOJICKYJIAPHO UM36bITOUHOM KOHWeHTpaluu OL 
HMYTOKHbIe KOHWCHTPalHH STHX IICMeCHTOS B BORE OOpasylOT BeCbMa CTOHK 
WM XOPOLJHe pacTBOPHMEle B BOE KOMIVIeKCHble coequHeHUA Cc OJITA, Onarona 
weMy pe€3KO MOBbIlMaeTCA HX MOOMJIbHOCTb MH COOTBeETCTBEHHO MOHMKAaeTCA I 
KOMJIeHHe HX B Mpowecce MHHepa/IbHoro OOMeHa BOAHBIX pacTeHuH. C Apyr 
CTOPOHBI, H3BeECTHO, UTO KOMMIVJIeKCHbIe coequHeHHA OJITA c KambiluemM OOslaqa 
Ha 2,0 NOpsyKa BesIMGHH Oosee BLICOKOM KOHCTaHTOM yCTOMYHBOCTH, 4eM CO CTpI 
HweM (HO 3HadHTeJIbHO Ooulee HH3KOH, YeM C 2Kesle30M, KOOAaJIbTOM, WHHKt 
HTTpHeM, WepHem). Ilosromy mpHOaBuenue B BoRy OJITA pesko Mosprilaer } 
OWJIbHOCTb KaJIbIHA (HOPMAaJIbHO IIPHCYTCTBYIOWero B 3aMeTHbIX KOHILCHT 
WHAX Kak B BOs, TaK U B paCTeHHAX); 9THM, TAK CKa3aTb, OCBOOOKAaerca Me 
JIA HaKOMJeHHA aHaslora KaJIbIMA — CTPOHIMA, OCTatoleroca (Mpu orpomi 
HO CpaBHeHHIO CO CTPOHWMeM KOHILCHTPalWH KaJIbllHA) He3aKOMMJIeKCHPOB 
HbIM. Ha KauibienpHemuom adpexte (Mepexose KaJIbILMA B KOMIIeKCHOe coe 
HeHHe c OJITA) ocHoBaHo, HECOMHeEHHO, HM TOKcHYeCKOe JelicrBue (TaK *e 1 
y MJICKOMMTAIOWLMX XKMBOTHBIX Ip BBexeHHu OJITA B KpoBb) Oowee BEICOI 
KOHLeHTpayuh OITA B Boge. MoxHO NOHATS UM OTCYTCTBHe BUAHUHA OITA 
KOSPPHIUMEHTHI HAKOIMJICHHA CePbl, TAK KaK C HelO STOT KOMIJICKCOH BOOGIE 
oOpasyeT KOMIIIeKCHbIX coequHeHuH. He moqqaerca elle OMHOSHAYHOMY OOF 
H€HH1O CHWKEHHE KOIPPHUMeHTOB HaKOMMerAA WMPKOHUA, HHOOMA HM pyTeH 
a TaKKe NOBbIMeHHe KOIPPAMLMeHTOB HaKONJIeHHA We3HA B IpucyTcTBuH QJ] | 
TaK Kak, 110 BCeM J.aHHbIM, C STHMH 9JIeMeHTaMH OJITA He 2omKeH O6pa30BBIB | 
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OHKUX KOMIJICKCHBIX COeMHHEHHH. BosMOxKHO, YTO H3MCHEHHE NOBeeHUA STUX 
€ME€HTOB KaKHM-JIMOO O6pas0M CBA3aHO C HapyllleHHeM MMHepabHOrO OOMe- 
| BOOOULE H OOMeHA KaJIbILMA B YACTHOCTH, BbISbIBAeMOFO IIPHCYTCTBHEM B Boye 
OJIb MOWLHOFO KOMIIJIeKCOHA, KaKHM sABsIAeTcA OITA. 

KoneuHo, JIAt Ooee TOUHOTO H3yYeHHA MeXaHH3MOB, JeKalluX B OCHOBE 
{HepaJIbHOrO OOMeHa HM ONpefeNAOMNX KOSPPHUMEHTLI HaKOMeHHA pasJHo- 
IX XHMHYCCKHX SJIEMEHTOB XKMBLIMH OPraHH3MaMH, HeOOXOAMMO NpoBeseHue 
Je Weloro pxAa ONbITOB Ha pa3JIMUHBIX BUaX UH C IPHMeHEHHEM PasHbIX KOMII- 
-KCOHOB HM APyrHX COMYTCTBYIOWLNX PakTOPOB, BJIHAIOULMX Ha OOMEH BellecTB. 


Uncrutyt 6uonorun : Tlocrynuno 
aIbCKoro PusHana Akayemuv HayK CCCP 2 VII 1959, ; 
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BHO®H3HK 


B. 10. YPBAX 


O BbIUMCJIEHHM JMCNEPCHH MPH CTATHCTHYECKON OBPABOTK 
PE3YJIbBTATOB MAJIOFO UMCJIA HABJIOQEHHM 


(ITpedcmaeneno axademuxom JI. C. HImepu 13 VIII 1959) 


B HacTosulee Bpema” AucHepcuto (pasOpoc BapHaHT OKOVIO CpeHero 3HAaudeHl 
WJIK pasOpoc OTKJIOHEHHH OKOJIO HYJIA) OODIUHO XapakTepH3yIOT CpeMHeKBaIp 


THUHbIM OTKJIOHCHHEM 
2 
a* 
o= VA p2 E ( 


n—41— 


IIpu 9TOM B OCHOBHOM HMeeTCA B BUY TO CBOHCTBO TOM BeMUMHDI, 4TO OHA YK 
3bIBaeT MOJIYIWHMpHHy HHTepBaJla, NOMawanve B KOTOPbIM MMeeT IIPHHATYIO B K 
yeCTBe CTaHJapTHOH BepOATHOCTb (B aHHOM cJlyyae 0,683). 

Mexyly TeM M3BeCTHO, ITO IIpH MaJIOM YnCIEe HaOIOeHHU nN pacnpeyeien 
BCera CyLLECTBEHHO OTKJIOHACTCA OT HOPMAJIbHOrO (HMEeT MeECTO paciipeyeweHn 
CrbioyeHTa), H MOITOMY BePOATHOCTh TOPO, YTO OTKJIOHEHHE @ HHAMBULYaJIbHO 
pe3yJbTaTa HaOOeHHA NoMayeT B Mpesedbl --o, OTMMUAeTCA OT BeJHUHI 
P(ax<c) = 0,683, xapakTepHoli 11d HOpMaJIbHOrO paciipeseeHuA. OTa Bepos 
HOCTb 3aBHCHT OT N HM MOET ObITh HalieHa MO TaOMUe NOWazeH KPHBOH E 
poaTHocTeli Crbioyenta. 

Ta6a. 1 B TekcTe BOCNpOH3BOgHT YacTb (qa a/o oT 1,0 20 1,9) sToK TabHI 


Ta6auna 4 


ie 2 3 4 5 6 7 8 9 10 12 14 16 18 20 c 
a/o 

1,0 500 | 577 | 609 | 626 | 637 | 644 | 649 | 653 | 657 | 664 | 664 | 667 | 669 | 670 | 6€ 
ales 530 | 614 | 648 | 667 | 679 | 687 | 692 | 697 | 700 | 705 | 709 | 714 | 743 | 7145 | 7% 
ae 2 558 | 647 | 684 | 704 | 7416 | 725 | 734 | 736 | 739 | 745 | 748 | 754 | 753 | 755 | 7% 
1,3 583 | 677 | 716 | 737 | 750 | 759 | 765 | 770 | 774 | 780 | 784 | 788 | 789 | 794 | 86 
1,4 605 | 704 | 744 | 766 | 780 | 789 | 796 | 804 | 805 | 844 | 815 | 818 | 824 | 822 | 8: 
We 626 | 728 | 769 | 792 | 806 | 816 | 823 | 828 | 832 | 838 | 842 | 846 | 848 | 850 | 8 
1,6 644 | 749 | 792 | 815 | 830 | 839 | 846 | 852 | 856 | 862 | 866 | 870 | 872 | 874 | BF 
dei, 661 | 769 | 812 | 836 | 850 | 860 | 867 | 872 | 877 | 883 | 887 | 890 | 893 | 895 | 9 
1,8 677 | 786 | 830 | 854 | 868 | 878 | 885 | 890 | 895 | 904 | 905 | 908 | 910 | 9142 | 9: 
19 692 | 802 | 846 | 870 | 884 | 894 | 904 | 906 | 910 | 916 | 920 | 923 | 925 | 927 | & 


(3aMMCTBOBAHO H3 (*); IPHBOAATCA TOMbKO THICAYHBIE JOM, T. €. HYb H 3allal 
onyieHHl. Ta6smila JONOMHNTebHEIX K | yHcen uMeeTcH B (?)). 

YkasaHHble BEPOATHOCTH COCTaBJIAIOT MepBylo cTpoKy Ta6a. 1; onM nC 
TOpeHEI B TAO. 2 HM MpekcTaBseHbl Tak2%Ke Ha puc. | (KpuBas J). 

OrMeveHHoe BbIlIe OOCTOATEIbCTBO HMeeT CJIeACTBHEM TO, YTO NPHBOLHM 
oOblyHO B OMOsOrMyeCKO WH MefMUMHCKO sIMTepaType jaHHbe oO AucTIepC 
SKCIEPHMCHTAJIDHBIX PC3YJIbTaTOB OKA3bIBaIOTCA MO CyIeCTBy HeCOmocTal 
MBIMH. B caMoM Jevle, MYCTb B ABYX CepHAX OMbITOB BEIMMCNeHHEIe nO Gi 
Myse (1) ¢ OKagaJIMcb OJMHAKOBbIMM; HO eCJIM IPM 9TOM n Opi pas HUE 
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'O AMCHEPCHH PesybTaTOB B OOCHX CepHAX HeOAMHAKOBH, TaK Kak HHTepBadl 
TK OHHH, TonawqawHe B KOTOPBIH YMeeT 3ajlaHHy!O BeposTHOCTD, OyneT 
3 KAXKTON cepHu cBoH. 

V3 ta61. 1 Bano, UTO “eM MeHBiIe n, TEM WMpe WomwKeH ObITh HHTEpBa, 
TOOL! OH BKJUOUa B8aanHHyio Jomo oOTKNOHeHM. Ecru *KeMATeJIbHO, UTOObI 
lONYWMpHHa HHTepBala NPM MaJbIx nN (OOosHauNM ee c,) urpana Ty xe poulb, 
TO H o IPH M—> oo, TO CilelyeT 3afaTb BeposTHocTD 0,683. Torgza u3 Tabu. | 


(OHO HaliTH sHaveHUA fp = o,/c, OSecneuNBalollue TaKYIO BEPOATHOCTh JIA 
ceX M. OTM 3HaYeHHA MOKHO 


lOIYUMTb MHTeplouauMeH  Tad- 
MYHBIX JaHHbIx. Hanpumep, npu 
)==5 3Hauenuio o’ = 1,1 o coor- 
eTcTByeT PK a, Se" 0,667, 
| sHaueHMio o”—1,2 ¢—peposr- 
locTh P” (a <0”) =0,704; caeno- 
aTeJIbHO, BepOATHOCT P (% < a5) 
yet papya 0,683 npuf; = —= 
1 1A8. 
0,704—0,667 10 
PIUMCJICHHbIC JIA PasHbIX nN 3Ha- 
eHua f, IpMBexeHb! B Tabu. 2. 
| Takum o6pa3oM, Af MOMy- pyc. 4, To ocu a6cluce — uncIO HaOmogeHHit 1; 
HHA COMOCTABHMbIX J\aHHbIX QO no ocu Op_MHaT — BeposATHOCTh MonasaHuA OTKJO- 
MCIepcuH, OTBeuarOIel BO BCeXx HeHHA B HHTepBas (+6, —s) 
Myyaix OHOH HM TOH Ke BbIO- 
HHHO BepoxTHOcTH (B JaHHOM culyyae 0,683), HyxKHOBEIYMCeHHbIe 0 (op- 
je (1) 3HayeHHA o YMHOMKAaTb Ha CooTBeTCTByIoUe fp 13 Tad, 2s 
UtoObl u36eKaTb HeOOXOZHMOCTH MOJIb830BaTbCA TaO/IHMIeH, MO2XKHO MOMbI- 
ATCA HaliTH aHaJIMTMUeCKOe BbIpaxkenHe MIA fy, XOTA Obl MpHOMHxKeHHOe. Pa- 


o 


Ta6Oauna 2 


P 500 |577 | 609 | 626 | 637 | 644 |649 | 653 | 657 | 664 | 664 | 667 | 669 | 670 | 683 
(* 4 4,840/1,322/4 ,197|4,143)4 ,444|4,094|1,079/4,068}1,060]4 050|1 ,042|4 036) ,032/1,029]1,000 


Ff | — |1,414/4,222|4,152]4,417|4,093|4,079|4,060|4 ,060|4 ,047/4,040]4 033/41 ,029)1,025]4,000 
ax<o,) | — | 707 | 691 | 686 | 685 | 684 | 683 | 683 | 683 | 683 | 682 | 682 | 682 | 682 | 683 


YME€CTCA, HCIOb30BaHHe TaKOrO BbIpaxKeHuA OyeT ONpaBaHO TOJbKO B TOM 
Wy4ae, CCIM OHO OKaXKETCA JOCTATOYHO MpOcTHIM U He OyAeT TpeOoBaTb rpomosy 
HX BbIuMCcJIeHHH. P a 
| HenocpegcrBenHad MpoBepkKa MoKa3biBaeT, YTO MOCTATOUHO OJIM3KHE 3Ha 


A fn, WaeT Bbipaxkenue 
; P : = 
n Pas ) 


| . Ta6. 2), KOTOpoe BMecTe c (1) qaeT MpocTy10 copmyJly 


eye: (2) 


Buruucnenuple m0 Tab. 1 sHavenua P(a< op), COOTBETCTBYIONHE ee a 
OYWeHb MaslO OTKIOHAIOTCA OT 0,683; 9TH 3HadeHHA et ea ae os 4 
1Ha puc. | (kpuBas 2). Kak BugHO u3 rpaduka, OTCTYINeHHe CKOJIDK ae 


3aMeTHO JIMIUb pu n<5; HO Takue 3HaYeHMA 1 IpakTHYeCcKH BCTPeualoTCA PeAKO. 
KoHeuHo, MOxKHO OpIsI0 Ob MoMOGpar” APyry!o SMmMpHuyeCcKy!O cbopmyJly, KOTO- 
pad JlaBasla Obl Govlee OM3KHe SHAQ ANA MAA n<5, HO Nomyyatouleeca_IpH 
3TOM YCJIOKHEHME PacyeTOB BPA JH 6bINO Obl OMpaBaHo. 

Ouespuquo, @opmysy (2) Qua pacuera Auctepcun culenyeT IIpPHMCHATb He 
TOJIbKO pH MasbIX f, TaK Kak pacipeyeseHve CrbioyeHTa OTHOCHTCA KO BCEM 
KOHEUHBIM 71. 


VUuctutyt Suonormueckol Pu3HKH Iloctynas10 
Axagemuu HaykK CCCP 8 VIII 1959 
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BHOXHMHU 
A. H. METPOBA u H. ®. MHCAPEHKO | 


ISYYEHWE TPAHCrJIMKO3HJIA3 HE®OC®OPJIMTHUECKOLO THA 
B CKEJIETHbBIX MbILMAX 


(ITpedcmaeneno axademuxom A. H. Onapunom 23 VII 1959) 


Hamu mpespiyuiuMu ucceqoBaHHAMM OpIIO MOKa3aHO, 4TO B HeyeHH 
OIMKOB COJCpKUTCA TPaHCrIMKOsHa3sa HeocopmuTHYecKorO TuMAa, OOa-- 
1Oll.ad CBOHCTBOM N€peCHOCHTb IIIOKO3HJIbHbIe OCTATKH ACKCTPHHOB pa3JIM4HOM 
JMUYMHbI Ha POKO3y WM Apyrve aklenTopbl, KaKOBbIMH MOryT ObITb H Goslee- 
OBIE Caxapub (1,"). Burenenupiii Hamu cbepMeHT He OKa3bIBaer Jlelicr- 
A Ha MaJIbTO3y, UTO OTMH4aeT ero OT paHee onucaHHoro Tupn (3). 
IIpeqctapiasnocb YWHTepeCHbIM UCclIeqOBaTb 06a OMMCAaHHbIX (bepMeHTa B 
SJIETHBIX MBILMAaX KPOJIMKOB, MOCKOJIbKY OHH He ObIJIH H3yYU4eHbI B STO TKa- 

WO TloculeqHero BpeMeHH. 

OnpiTbl MpoBOoLHHCb C aBTOJH3HpOBaHHbIMH H JMasIM30BaHHbIMH BOJHbIMU 
CTpaKTaMU MbIIUM, MPHrOTOBJICHHbIMH NO MeTOMHKe, ONMMCaHHOM HaMH paHee- 
» a TakxKe C mpenapaTaMu, BbIJeIeCHHbIMM H3 CMMPTOBbIX 9KCTPaKTOB MBILIIL 
PJLYIOUHM O6pa3OM: MbIILIbl TOMOreHH3HpOBaJIHCcb c | OObeMOM CNUpPTa, TKAHb 
CHTPHpyroBblBallacb, HM K MOJYYCHHEIM TaKHM IyTe€M SKCTpakTaM IIpH- 
3ANO0Cb 4 OObeMa CHUPTa; OOpa3z0BaBLUIHcA Mp STOM OCaMOK pacTBOpsAJICA 
1 N= auetatuom 6ypepe pH 5,0, nepacrBopuBuimeca uacta yansanucp. 
\IIpenapatTst a-feKcTpHHOB, MUCMOMb30BaBLIMeCA B KayecTBe CyOcTpaToB, 
HMIOTOBIAIUCh JeHCTBHeM Ha TJIMKOFeH WIM KPpaXMaJl G-aMMJIa3bI CJIIOHBI (*). 
,AKTHBHOCTbh TDPaHCIvIMKO3Ha3 OMpeseiAIH M3MepeHHeM peyKIUHH BO» 
AKIMAX TpHXJOpyKcycubix (TXY) skcrpakTOB HHKyOallHOHHBIX cmecelt (°). 
(ONbITaX C MaJIbTOSOH MPHMeHAIH XpOMAaTOrpapHvyeckH UYHCTYIO MaJIbTO3y 
i3y4aJId MHKyOalMOHHbIe CMeCH MeTOAOM XpoMaTorpadpuu Ha Oymare, NOJb- 
Cb B KaueCTBe pacTBOpHTelA CMecbIO A-GyTaHoJI—sTaHo—Boga (3 : 2: 1) 
|} KauyecTBe MpOABUTeIA — aHMIMHpTalaToM. 


Ta6Oauna 1 


Tlefictsue mpenapaTos MBI Ha O-eKCTPHHBI pasIM4HOH BeMUMHEI 


gs Cc 9 12) I rsiiOKO3bl B 1 MJ (BbITAKKA) Monuaa 
SEE ocTaB, % eqyKUHA, M mpo6a - 
AS cS Ne JO KHCJOTH. mlocsle KHCMOTHOTO 
ERS s OMbI- ruqpomusa ruypomusa pH 
Seby | = | x [ts Saree ane. 
i) ° oWe 
BEE E s 0 | 30 mun. se 0 | 30 mun. see, 
ORG A fe) 
wm 
a 
1:3,2 194] 5] 4 |7,680/+0,150/+0,490}10,725| Bes usmenenua|5,0) = | 2 
2 | 57580|+0, 158|.0,330] 9,225] 0,225|-+0,450/5,0] & | 8 
eos OF |) 64 | 36 3 | 8,702 |-+0, 266)/+0, 646 13,300|-++0, 190}+-0, 855] 5,0 5 2% 
4 |8,310 |—0,270|—0, 840|11,325| Bes usmenenna | 7,0 <3 
Ae San Giie83 5 18,250 |—0,090 —0, 210/24, 260 23,200| 24,00 | 7,0 tal 


PumMeuaune. VuxyOayvonnaa cMecb Np onpeyewenun peLyKUMH 3,5 Ma depmeH- 
41,5 Mam a-nekctpuuos + 30 mr rmoxospl pH_ 5,0; mpu ompezenenuH HoxHOH mpoOsi 
depmenta +0,5 ma 1% xkpaxmama. Snax (+) — yBeamueHve peflykiluu, 3Hak (—) — 
pIUeHHe ee. 

21% 


OnbiTbI NOKa3aJIM, YTO MOY4eHHbIe HAMM MpelapaTs! MbILIM He coflepx al 
aMUJIa3bl, HO OKa3bIBaH JelicrBHe Ha a-fekcTpHHbl. JaHHble 9THX OTIBITC 
mpeqcTaBlenpr B Taw. 1. Mbt BUAUM, YTO MCCeAOBaHHbIe NpelapaTbl HMCK 
pa3Hyto CpefHIo10 WWIMHY env MW COfepKaT pasHoe KOJIMYECTBO MCHEE HIN Oo 
CJIOKHBIX MOMMCaXapHOB. 

Tak, npenapat Ne 1 umeer cpeguioio Auny wenn 3,2 M ColepxKUT P1aBHb 
06pa3om JIeKCTPHHbI, KOTOPbIe MpH pakUMOHHPOBaHHH CMHPTOM HAaXxOAMJIH 


Puc. 4 Puc. 2 


B BbITAKKE, T. €. HH3KOMOJeKYJIApPHbIe CaxapHypl. IIpenapat Ne 2 3aHuMa 
cpequee mouloxenve, a mpenapaT Ne 3 cofepxkuT mpedmyllecTBeHHO KpynF 
MOJICKYIAPHbIe AEKCTPHHbI, HAXOMALLMECH TIaBHbIM OOpasoM B ocallKe U ume 
ve OosbiuIy!o cpeqHIOIO WWIMHY Wenu paBuyro 18. 

Kak BugHo u3 Taba. 1, mpuOaBseHHe KpaxMaJia K HCCJIeyeMbIM mpemay 
TaM HE BbI3bIBAJIO H3MCHEHHA HOAHOM mpoObr axe B TeyeHve O AHel nHKyt 
IMM, YTO yKa3bIBaeT Ha OTCYTCTBHE G-aMUJla3bl B WpemapaTax. Tem He MeH 
3TH TpenapaTbl MbILM OKa3bIBaloT WeHCTBHe Ha Je€KCTPHHbI CaMOM pa3sM4F 
BeIMUMHbI, TaK KaK MPH 9TOM MbI HaOsOAaIM H3MeCHeHHA PeAyKUMM, yKas 
BaloOllHe Ha H3MCHCHHA BeJIMUHHbI, a, BO3MOXKHO, HM CTPYKTYPbI JeKCTPHH! 
Mp BHAUM, YTO MHOrAa pelyKUMA yBeIMYMBaeTCA LO KHCNOTHOTO ruy_pomn 
OCTaBadCb HeH3MeHHOH nocse rugqpomu3a (onpit Ne 1) nau yBenu4uBasnch Taki 
M mocle KUcOTHOrO rufpomusa (onbIT Ne 2). B HeKorTopix cly4adx peak 
MpoTeKaeT C YMeHbIIeHHeM pexyKuHH (onbiTE! NeNe 4 u 5), uTo ocobeHHO UF 
pecHo, TaK Kak YyKa3bIBaeT Ha MpOlecc NOJMMePH3allHu TJNOKOSEI. ; 

He umMeaxA moKa BO3MOXKHOCTH OObACHHTb BCe OCOOeHHOCTU HaOs0aeM 
HaMH peakI[H, Mbl HallWIM, YTO OHM M3 *akTOPOB, CABHTalOWlMx peakL 
B TY WIM MHYIO CTOPOHHI, ABIAeTCA pH cpeqp. Tak, mp pH 5,0 peakuna 1 
“Cc yBelmueHvem peqyKkuuu, a mpux pH 7,0—c ymenbiienuem. i 

To oOcToATeIbCTBO, YTO UCCeLyeMble HAMM (pepMeHTHBIe mpenapari MB, 
He CofepKaJlM aMUJla3bl, HO OKa3bIBaJIM JeHCTBHe Ha G-eKCTPHHbI, TpHE 
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ac K 3aKJIIOUCHHIO, UTO B HCCJIEAYeMbIX pelapaTax MBI COepxKUTCA TPaHc- 
NHKO3Ha3a HepocpopiuTHYecKOrO Tuna — cepMeHT, aHaoruyHi Tomy, 
OTOpBHIH Obl HaliqeH Hamu B meveHH. 


Ta6Omuna 2 


Usyuenne Aelicrsua jepMeHTHEIX MpenapaToB MBI, Ha MaJIbTO3y 


® PewqyKuuA, MP raioKospl B 1 Ma hi | Penzykuua, MP raoKo3bl B 1 MI 
2 fo 
oH OMbITa 


cCMeCH 


30 MuH. 48 uac. 


24 uaca 


+ 


0 |z0 mun.|24 vaca] 48 uac.| PH 
| cmecH 


6,540 |7,140]7,350]7,350] 4,8 
7,980 |8,160/8,400/8,730] 4'8 
7,110 |7,980|8,190|8,520| 4:8 


8,946 |8,960/8,940| 8,930] 4, 
8,730 |8,730|8,730| 8,250] 7, 
ie 
6, 


8,760 |8,490|8,430| 8,760 
5,600 |5,775|6,790| — 


NOD OTR 


JlawHble, MOyYeHHEIe B ONbITAX C MaJIbTO3O0l (cM. Ta6/. 2), MOKa3bIBaIOT, 
TO IPH MHKYOMpoBaHHu C Hew MpenapaToB mpm npw pH 4,8—5,0 (onpiTsr 
VeNe 1—4) HaOmozaocb yBemn- 

‘eHHe peyKUHH, KOTOpOe OBIIO a a 6 6 6 
COOCHHO 3aMETHO IPH HHKYyOUpo- 
aHHH B TeyeHHe 2—3 Her. B 
eX 2&Ke clysaix, Kora oOMbiT 
TaBujica mpu pH 7,0, mpi 
aOmoqaiH YMeHbUIeHHe peyK- 
imu (onpithr NeNe 5 u 6). pu 
\CCEMOBaHHH BOHOTO aBTOUJIH- 7 
MpOBaHHoro H AHaJIM380BaHHOrO 
KeTpaktTa Mb (onbIT Ne 7) mpi 
bKOKe HaOmMo0daIH 3HadHTe/IbHOe 
mBeIMueHHe pehyKunH. Mccsego- 
AHHeE ~=MHKYyOallHOHHBIX cCmecel 
MX OMbITOB MeTOOM xpomaTo- M 
Dau Ha Oymare MpHBeO Hac 
|| BeCbMa BaXKHOMY BBIBOJy O 
DM, 4TO COsepKallaicA B Ha- 
|HX mpenapaTax MaJIbTasa 00- 
iBaeT TpaHcepupyioulum lel- 


Tak, xpomatorpamma Ne | 
luc. 1) moKa3bIBaeT, 4TO Hccue- 
7eMbIM HAMM penapaT cosepxKUT 
WHcaxapuy (2), OMHaKO, HeCMO- 
AA Ha STO, TPH YMeHbINeHHH 
(THA MaJIbTO3bI H MOABJICHHU 
HOKO3bBI MNATHO TpHCaxapHjla 
IMeTHO yBemHuNBaeTcaA (2) *. O 
IM4UM TpHCaxapufa B lpelia- 


Te Hac yOequsa XpomaTorpaM- , 
Ne 2 (puc. 2), “3 KoTOpoH BHAHO, 4TO B 30H HaHeceHun TXY 


cTpakta (6) ucnoub3yemoro lmpemapata YMeeTCA MATHO, XapakTePHOe nee 

ucaxapuga. Jlia yqanenua TpucaxapHa 43 mpemapata MBI noyBeprasH ero 

aNIM3y, a 3aTeM CHOBa HUCCJeOBaH. 

§| Xpomatorpamma Ne 3 (puc. 3) mOKa3sbIBaeT, 

Henapata noaBasaerca nocie uHKyOallHu ( 
DaKeHHOe MATHO, XapaKTepHoe AVIA TPH 


Puce. 3 


UTO NO, BUIMAHHeM \MaJIM3OBaHHOro 
@ — MCXOJHOe) COBEPWIEHHO ACHO 
caxapufa (6). To 2e camoe MBI 


: — MauIbTO3a, 2 — IvI0KO3a. 
* Ha pcex xpoMaTorpamMax: /m— TpucaxapHy, , 
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HaOmotaiw WH B oOMbIre C MpHMeHeHHeM BOHOFO AaBTOJM3HPOBAaHHOrO | 
JiMaIM30BaHHOrO SKCTPaKTa MBIIUM, mpecTaBeHwe O eHCTBHM KOTOpOr< 
yaet xpomatorpamma Ne 4 (puc. 4). BBugzya Toro 4TO.B 3TOM oOMbITe HC 
MOIb3OBaJICA SKCTPaKT, NOABepraBlIHHc: 
OUeCHb JWIHTeIbHOMY [MaJlH3y H He CO 
JlepKalluH KakuX-H6OO CaxapHOB, Kal 
i BUAHO Ha XpomaTorpamme (@), H XpomaTo 

rpapuyecku uncTad MasbTo3a (puc. 3, @) 
IATHO TpHCaxapuya, MOABMBUIeeCA 1 
Oe a. CaMOM Hawase onbita (a2), MbI MOM 
5 pacCMaTpHBaTb KaK BO3HHKUee NOL BA 
AHHeM JeHCTBHA Halero depMeHTHOT‘ 
mpenapata. 

Kak BHHO H3 TOH Ke xXpomatTorpaM 
1S mar Ne 4, mo BJIMAHHeEM JVWIMTeIbEO! 

HHKYyOallwH yKa3aHHOe NMATHO TpucaxapH 

a ucuesaeT HW NOABJIAeTCA [Apyroe nA 

HO, HMeloulee Ry, OH3KHM K MaJIbTOSe H 
M10-BHJHMOMY, TIpHHalWwiexaulee H30MaJIb 
To3e (OOBeqeHO MYyHKTHpom). 

Ha OcHOBaHHU H3JIOXKCHHOFO BBILLIC MI 
IIpHIWJIM K 3aKJIOUCHHIO, UTO BbIJeJICHHEI 
HaMH (pe@pMeHTHbI€ MpenapaTbl CKeweT 
HbIX MbIIIM, He COJepxKalllve o-aMHa3bl 
oOlaqaioT TpaHcdepHpylouluM elcTBHeM 
(pepMeHTHAA peakKUHA mpoTeKaeT B pH 
CyYTCTBHH KaK G-JlEKCTPpHHOB, TaK H MaJlE 
Tosbl. IIpu WelcTBuH mpenapaTa Ha Je 
KCTPHHEI B  OMpeeJICHHBIX YCJIOBHA 
onbITa HaOsofjaeTcA yBemHUeHHe UX MIC 
JIMMepH3alHh, a B MpHCyTCTBHH MaJIbTé 

Puc. 4 3bI IIPOHCXOMMT ee paciijenieHve c o6pé 

30BaHHeM TpHcaxapHya. Takum oOpa3on 

MaJIbTa3a MbIIM, KOTOpad Oblla U3BeCTHa KaK 9H3HM, KaTaJIM3HpyIoulu 
mpolecc paciilenJieHuA MaJbTosi (*), OOaMaeT, KaK NOKa3aH Haw UccHEK 
BaHusA, Tpancepupylouleh cpyHkuuen. 


Jla6opatopua du3shonorHyuecKOH XHMHH Tlocrynuo | 
Axaylemunu HayK CCCP 23 VII 1959 


WMTHPOBAHHAA JIMNTEPATYPA 


24, 228 (1959). %K. V. Giri, Science, 121, 838 (1955). 4A. H. Netrposa, Bu 


1B. H. Iletposa, Buoxumua, 23, 30 (1958). *# A. H. Tletrposa, Buoxumu! 
xumMua, 12, 209 (1947). 


i) 
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Wornaygn Akanemun Hayk CCCP 
1960. Tom 130, Ni 41 


BHOXHMHA 


Unen-Koppecnonzent AH CCCP H. M. IMAHYQ9JIb u T. 9. JIMMATOBA 


YMEHbBUIEHHE KOJIMYECTBA CBOBOJHbIX PAX MKAJIOB 
B KJIETKAX ACILMTHOFO PAKA 9PJIMXA TIPH BO3JENCTBUM 
NIPOMMJITAJIJIATA 


CorwlacHO HalIMM BSIvIAaM, pallMoHabHbIt MpHHIuN XMMMOTepanuu paKa 
aKIUOUACTCA B MOMOope BelllecTB, OOMaaioulux CBOHCTBaMM MHrHOUTOPOB 
BOOOAHOPAaMUKaJIbHbIX MPOMeCCOB H CMOCOOHbIX U36NpaTeMbHO MOaBJATb 
)KUCJIHTEJIbHO-BOCCTAHOBHTCIbHbIe (pePMCHTATHBHbI€ MpOLeccbl B paKOBBbIX 
meTKax. B mpembiqyuyux padorax (',) 6bluIo moKa3aHO, 4TO HHTHOUTOpH! LeN- 
(bIX OKHCJIMTEIbHBIX peakIMH (aHTHOKHCIMTEIM), B3ATHIE B OMpele/IeHHbIX 
‘OHILCHTPallWAX, NMOMABAIOT AKTHBHOCTb (bepM€HTOB B PaKOBbIX KJIeTKAaX H 
‘@ OKa3bIBalOT 3aMeTHOFO BJIMAHHA Ha X2KH3HECATCIbHOCTbh HOPMAJIbHBIX KJIe- 
OK. OTH mpenapaTs! OOaaioT OTYETHBO BbIpaxKeHHbIM MPOTMBOOMYXOeBLIM 
eicTBuem. Kolb cKopo mpoueccbl OuOsOrM4yecKOrO OKHCJIeCHHA UM PMKONH3a 
| KMBBIX KJICTKAX OCYLICCTBJIAIOTCA Yepes MPOMEXKYTOUHOe OOPasoBaHHe CBO- 
OMHOpaAuKaJIbHbIX (OPM CGePMEeHTOB, CJeAOBaIO OMKUMaTb sippeKTa yMeHb- 
I€HHA KOJIMYeCTBA CBOOOHBIX paHKaJIOB B PaKOBbIX KJI€TKAX MPH BOsIeli- 
ITBHH ~MHTHOHTOpOB cBOOOMHOpaAHKaJIbHbIX peak. ; 
B HactTosileH paOoTe MeToJoM 3JIeKTpOHHOrO MapaMarHUTHOrO pe30HaHca 
. I. Pp.) YCTaHOBJIeH (aKT YMECHbINCHHA KOJIMYCCTBA CBOOOAHBIX PalHKaJIOB B 
eTKaX aCIMTHOTO paka Opsuxa B pesybTaTe OOpa6oTKH UX PacTBOpOM Mpo- 
Wrastata. PakoBble KJIe€TKH OTIeAIHCb OT OeIKOBOM Mla3Mbl NyTeM WeHT- 
iMyrupoBanua mpH 3000 06/muu. B kayectBe pacTBopa HHruOuTOpa MA OOpacor- 
iM PaKOBbIX KJIeTOK mpHmMeHsAsca 0,75%-HbIM pacTBOp MpoNuMralatTa B doc- 
iaTHoM Oydepe (pH =6,98). Pakosble KeTKH, OOpaooTaHHble MponusralaTom, 
| Take He OOpaOoTaHHble KJICETKH, CJy2KHBIUHeE B Ka¥eCTB€ KOHTPOJIA, 3aMO- 
KUBAIMCh B XKHKOM a30Te MH JHOpUIMsOBaIHCb B BakyyMe. JIMopusmusO- 
HHHbI€ OOpasilbl MepeCHOCHJIMCb B CTeCKJIAHHbIC KallMJWIAPbl, KOTOPBIe HCcJe- 
)DBaIHCb Ha yCTaHOBKe 9..p. B paye OMbITOB H3y4asloch BIMAHHe NponHJra- 
ATa Ha aCWHTHYIO %KHKOCTb (pakOBble KJIeTKH B OeuKOBOM Ta3me), KOTO- 
BA OOpadaTbIBanacb MpH KOMHATHOH TemilepaType pacTBOpoM mponwMuras- 
aTa B docpaTHom Oydepe (coorHomeHHe o6bemoB | : 1). B KavecTBe KoHTpomA 
Dalacb aCIMTHaA XKHAKOCTb, pa3s0aBJIeHHad B TOM Ke COOTHOMICHHH doc- 
RTHBIM Oydepom, WAM 4HCTad 2KUKOCTD. 
Ha puc. | npuBegenbl cmeKTpbl 9. MI. Pp. KMeTOK aCI\MTHOrO paka Opviuxa, 
pKasbiBaiomMe sppekT BAMAHMA mpomusraniata. CmeKTpbl MmpeAcTaBJIAIOT 
Oo yskue (nopaftka 4—6 rc) OMMHOUHEIC NUK, aHaJIOrM4Hble HaOsM0LaemMbIM 
ist OONDIMHCTBA OHOMOrMYeCKHX OObBEKTOB. OTYETAMBO BALHO, ¥TO OOpabor- 
 MIpOnwsrasaToM pHBOAUT K 3HaYHTeJIbHOMY YMCHBUICHHIO YHCIa CBO- 
MHBIX palMKasIOB B paKOBbIX KJleTKaxX. Tak cojlepxKkaHHe CBOOOMHBIX payu- 
JIOB, KOTOPOMY COOTBETCTBYeT CII€KTP 9. TI. P., MPCACTABJICHHbIM Ha press! 
cocrapaser 2,6-10-8 mom. Ha 1 r cyxoro Beca. Ilocne oOpadoTKu mponua- 
atom B TeyeHHe 30 MMH. cOsep%KaHHe CBOOOAHBIX pauKaJIOB B PaKOBbIxX 
jerKax ymeuburaetca Jo 0,5-10-® mon/r *. MHTeHCHBHOCTb CHTrHada 9. TI. Pp. 


* B ormuune OT MMeIOWMXCA B JIMTepaType JaHHBbIX O TOM, UTO B pe3syJIbTaTe MAT KOU ‘qenaTy- 
MM (HalpuMep, MpH OJHOKpaTHOM NepeMopaxKHBaHHH B Mpolecce JIMOMIN3sallHH), HecapeH- 
P QNeKTPOHbI HCUeSAIOT, MEI He HaO/OLaM STOTO ABJICHUA HH B OMbITAX C KCTKAMH ACIKMTHOFO 
ka, OTJCNCHHBIMH OT NMa3MbI, HH C aACWMTHOM 2KHAKOCTHIO. 
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Wit OvoorMyecKUX OObEKTOB OOyCJIOBJIeHa YPOBHeM OKMCJIUTebHO-BOCCTAa 
HOBUTCJIbHBIX MpomeccoB B KJeTKe (°, *). [lockombKy mponHralaT MORaBIAe 
AKTHBHOCTb OKHCJIMTCJIbHO-BOCCTAHOBHTCJIbHBIX (PEPMCHTOB B PaKOBbIX KJICT 
KaX, TO COOTBETCTBEHHO STOMY YMECHbINaeTCA HHTCHCHBHOCTb CHIHaJla 9. Il. Pp. 
T, €. YMCHbIUaeTCH KOJIMYECTBO JeHCTBYIOMIMX CBOOOAHOPaMMKaJbHbIX op! 
(pepMEHTOB. 

Vintepecnoe HaGmoyenne Oblwio CleaHO pH H3y4eHHM BIMAHMA MponHs 
ralatTa Ha aCIHTHY!O XKUAKOCTb, COep2*KaliLylO MOMHMMO PaKOBbIX KJICTOK TakxK 
6oMbUIOe KOJIMYECTBO GeIKOBOH cpetb (ma3MbI). B stom ciyyae HaOsMOLaOc: 
3ameTHoe yBemHuenue (B 2—3 pasa) YMCA HECMapPeHHbIX S/IEKTPOHOB Mp 06 
paOoTKe aCIMTHOM %KUAKOCTH mpomwsrawaTOM MO CpaBHeHHIO C HCXOJHO! 
»*uKocTbIO. Uncio HecnapeHHbl: 
9JIEKTPOHOB BO3pacTaeT C YBeuH 
YeHHeM BPe€MeHH OOpaOoOTKH aclHT 
HOH XKHAKOCTH pacTBOpoM UHTHOU 
Topa. CulekyeT OTMeTHTb, TO JIHO 
(pHJIM30BaHHad Wla3Ma Cama 110 ce6 
(6e3 paKOBbIX KJI€TOK) CHTHaJO 
9. 1. p. He WaeT. He peructpupyrwre 
CHIHaJbI 9.0. p. TAKKE B PaKOBbI 
KJleTKaX, KOra 9TH KJIeCTKH Tepe 


Puc. 1. CmexTpbt 9. 0. p. KaeTOK aclMTHOro 

paka Opwmxa, oTeieHHEIX oT nmasMBl. | — CTaioT ObITb 2KH3HEACATEJIbHBIMH. 

HeoOpaboraHHble KJICETKH; 2— KJIeTKH, B cBA3H C STHM HaGvJoJaembll 
oOpa6oraHHble MponnviradatoM atbeKT YBeIHYCHHA MHTCHCHBHOCT! 


CHrHaJla 9. I. Pp. MOXET ObITh OOBAC 
HeH cJleyIouluM O6pasom. Uncsio HecnapeHHbIX 2JICEKTPOHOB YyBeMMUMBaeTCs 
BCIeACTBHe 3axBaTa (cop6uHH) OeIKOBbIMH MOJICKYJIaMH CBOOOJHBI 
paqukaJ0B,  OOpa30BaBLIHXcad 3 MOVJICKYJI MHTHOMTOPa B_ pesyuIbTaT 
B3aMMOJeHCTBHA WHTHOUTOPa CO CBOOOLHOpPaNMKaJIbHbIMH copMamMu dep 
MeHTOB, Je@HCTBYIOWIHX B paKOBbIX KJleTKax. Hanuune B  cuHcTeme Oe 
KOBbIX MOJI€KyJI MPHBOAUT K TOMY, YTO paluKasIbI HHTHONTOpa copOupyroTes 
9TUMH MOJIeKyJlaMM, He ycmeBad peKoMOMHUpOBaTb. Baarosapa femoKxa 
JIM3aluu SeKTpOHaA MO OeKOBOH Wen CHTHa 9. O. p. mpelcTaBsaer co6oi 
OJMHOUHBIA MK 6e3 CBepXTOHKOH cTpyKTypp (°). [I]paBuasnocts STUX C006, 
paxkeHHl MOATBepxaeTcaA TakxKe PANOM Apyrux onpiToB. KsaerkH aciuTHor 
paka, OTJeJIeHHbIe OT M1a3MbI, CMCWIMBaMCh C AHYHBIM aJIbOYMHHOM B KOJI 
YeCTBE, OTBCYAIONEM COOTHOM€HHIO PaKOBbIX KJeTOK M Geka la3MbI B ac 
WHTHOH 2#uHAKocTH. IIpu stom nocie Bo3sqeicTBHA Ha JaHHYy1O. CHcTemy mp¢ 
nusraiiaTa HaOJOalocb yBeJIMYeHHe YHCa HeCMapeHHbIX 3JIEKTPOHOB, XOT, 
WM MeHbIUee, YEM B MPHCyTCTBHH OeKa W1a3MbI. TOuHO Tak Ke yaBasiocb Hat 
JIOLaTb CHTHA 9. 1. p. B CHCTeEMe NPONMJralaT — AMUHBIM albOyMuH B poe 
tbatHom Oydepe mpu nponycKaHuM Yepes cucTeMy MOJeKYMAPHOrO KUCIOpPONE 
Bee 9TH HaOJOAeHUA MOryT ObITb HCTOMKOBAHI Kak Pe3yJIbTaT 3axBaTa (cop 
IH) O€NKOBLIMH CTPyKTypaMH CBOOOMHEIX pakuKasOB,OOpa3syiolluxca U3 MC 
JleKyJ WHTHOUTOpa. 

ABTopbl BbiparkaioT cBoIo OularofapHocts JI. A. Baomendenpazy | 
A. 9, Kasmancony 3a MOMOU[b B CHATHM CNEKTPOB 9.0.p. uM yuacTHe B O6cyH| 
AeHHH pesyJIbTaTOB M OKT. Ono. HayK JI.I]. Jlumunno 3a nmpezocrapuen 
O6voorMyeckoro MaTepHaa. 


WucrutyT xuMuueckoH cbu3HKu Iloctynuso 
Axkaylemun wayK CCCP 1 X._ 1959 ~My 


HWMTHPOBAHHAA JIATEPATYPA 
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Wokaann Axkagemun Hayrk CCCP 
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MOP®@OJIOl'H f PACTEHHH 


r. M. JOBPbIHHH 


) 3AKOHOMEPHOCTAX SOPMHPOBAHHA MOBEFA Y HEKOTOPbIX 
3JIAKOB 


(ITpedcmaeaeno axademuxom A. JI. Kypcanogoim 15 VII 1959 ) 


B nocwequne 7 eT Mbi HaGMoJaiu 3a cbopMupoBaHuem moGeroB y pacre- 
aM MMWeEHUUb! ApoBoli (Triticum vulgare Vill. copr JItorecteunc 62), pxKH 03H- 
of (Secale cereale L. copr M3ympyquas), osca nocesuoro (Avena sativa L. 
pT SonoTo ox Ab), THMoeeBKU syroBoi (Phleum pratense L. copr Jle- 
anrpanckan 204), exu cOopHo (Dactylis glomerata L. copr Jlenuurpag- 
cad 853) uw [pyrux OMHOJeETHAX HM MHOFOJIeTHUX 3/1aKOB, BbIpallMBaeMbIX Ha 
uBe B MOJICBbIX WIM TeMIMYHbIX yCJIOBHAX (61H3 JleHuHrpaya). 

{uit MMKPOCbeMKH MbI TOTOBHJIM Cpesbl C MOMOUIbIO OpuTBEl. JIucThA WIA 
€30B HCMOIb3OBaJIMCh O€3 SaMOPAKUBAHHA WIM MpeABapuTebHOrO MOsCy- 
uBanua. Jum mpenapaTsl H3 MOMepevHBIX Cpe30B OKpallINBasIM cappoHuHoM 

TVIHUepuHe. 

HaOmoeHHuaA moka3asiv, 4YTO Y 31aKOB Ha CBeT BbIpaOoTaIMCb MCKJIIOUN- 
NIbHO BAKHbIe PeaKUMM, PeryJMpyioulve He TOMbKO pocT yacTeH 3apospIe- 
oro moOera ("), HO HM XO mociexyloulero (OpMUpoOBaHHA pacTeHUs. 

_ PaccmaTpvBad JIMCTbA, MbI OOpalilamH ocoOoe BHHMaHHe Ha UX BylarasuMuUle 
A3EIUOK (pue. |). B mutepatype (7?) mbr He HallIM yKa3aHul Ha CylLecTBeH- 
10 POJlb ASbIUKA B XKUSHH 3aKa. BombuiMAcTBO uccmesoBaTeel OTMeuaeT 
aueHvWe A3bIUKa KaK CHCTeMaTHYecKoro mpH3Haka. Jluutb B padorte IlTpex- 
ipa (71) BcTpeyalocb yKa3aHHe Ha Mopomornyeckylo CBA3b WIeHYaTOTO MpH- 
TKa (cA3bluKa) C BHYTPeHHHM CJIOeM BJlaraMija Wucta. Heb3a mpH3HaTb 
4A4HBIM TaKKE ONpeAedeHHe MOP(OsOrHH A38bIUKAa, WaHHoe (7). 

_ JIucT 31aka COCTOUT M3 WwaCTHHKH, BJlarasMila HM A3bMKa (puc. 1); Bce 9TH 
IM YaCTH, KaK NOKa3aJIM Hal UCCeEOBAHUA, MOPPOJIOrHYeCKH CBASAHbI Me2XK- 
| co6ot. T1nacrunuatsii a3priok JIMCTa (OPpMHPYeTCA U3 YeTbIPeX COEB KJe- 
KK, JIBa H3 KOTOPbIX MOp@OsOrMyecKH CBASAHbI C ABYMA BHeLWIHMMH COAMM 
eTOK MJIaCTHHKH JIMCTa HU, MO-BHAMMOMY, He OTJMYAIOTCA OT HUX MO Popme 
HCTOK H 10 HX BHYTpeHHeH cTpyKtype. J[Ba Apyrux COA A3bIUKa HaXOJAT 
iDe MpOLoWMKeHHe B ABYX BHYTPeCHHUX COAX Bularaluuja ucta (puc. | u 2). 
yrs yKa3aHHble TPH YacCTH JIMCTa MOpdOsOrMyecKH CBASAHbI Mey coool, 
*Klad M3 HUX SABJIACTCA CAMOCTOATEJIBHBIM CFO OpFaHoM (puc. 2 u 3), 
MOJHAIOWLHM OMPeNeJIeHHbIe PyHKWUH. 

B sapompme KpynHbIX 3€PHOBOK MUICHHIbI, PH MH OBCa MbI HaXOJMM 3a- 
KU TPeX JIMCTOUKOB, H3 KOTOPHIX MepBbIli HaHOoulee AuddepenuupoBan. Jfo- 
TOUHO IPOCeWTb 3a Pa3BUTHeM U3 3apOfbillla NpOpocTKa M 3a BCxXO,aMu 
\Ka (puc. 3), UTOObI yOeqUTHCA B OCOOOM 3HaYeHHH B 3aposbIleBOM mobere mep- 
(O JIMCTa, XOTA HM NOM 3alllMTOM KOJeONTHe, HO BMeCTe C HUM MpOKJaf{bIBalo- 
rO HYTb pacTeHuio K XKH3HH Ha MOBepXHOCTM NOUBbI. PYHKIMA KOueonTHIe 
[MOUAeTCA B TOM, UTOObI MOMOUb MepBOMY JIMCTy BbIpacTH (B3OHTH) Ha MO- 
IXHOCTb TOUBbI. OgHako Oosee MHOrooOpa3sHble PyHKUMH BbIpPaOOTaJIHCb B 
‘ThAX 3JlakKa H B U4MCIe HX — PYHKWAA POPMMPOBAaHHA. 

W[lnacrunka nepBoro siuctTa mpofouKaeT pacTH M mocle ee BbIXOfa 3-110 
(poBa KoueonTHe *. JIumIb BO BPeMA Pa3BePTLIBAHHA JIMCTOBOM MJlaCTHH- 
1B Hei mo JelicrBuem cBeTa, BepOATHO, BbIpaOaTHIBAalOTCA KaKMe-TO PUSHO- 
MUCCKH AKTHMBHBIe BeUeCTBa, KOTOPbIe€, OMYCTHBUIMCb B OCHOBaHHe JIMCTa, 
\bIBAIOT HataiIo POpMMpoBaHHA 3fecb AZbIKa M BuJlaraMllla. TloceqHee 


13 “ 
* HanoMHuM, TO MCT 31aKa pacTeT B CBoeM OcHOBaHUH (18), IpudeM OH HayMHaeT (opMHs 
Bitbca He Cc Blaranuila WIM ASbIUKA, a C WWacTHHKM — C ce BepXyHIKH. 
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pacter lO Tex NOP, M0Ka B pesy/bTaTe CBOeTO yAWIMHEHHA OHO He BBIHECET I 
MOUBbI A3bIUOK JIMcTa Ha OMpeeseHHy!0 BBICOTY Hak BepXyIKOH KOJCONTHI 
OQuesuuo, B KuleTKax-nepucKomax * xA3buKa (puc. 4), MOA BIMAHHeM JHE! 


Puc. 1. Jluctbs rmapnoro no6era oBca MoceBHOoro. a — YacTb M06era B chase 2 MHCTa B NomepeE 

HOM pa3pe3e Ha JIMHHM MOBepXHOCTH NoyBEI (29 x); 6 — nober B (base 7 JIMCTa B MONepeuyHoOM pé 

pese Ha BbicoTe 5 CM OT NoBepXHocTH MouBbI (10 x ) (MepBble TpH McTa NoOera Ha pHCyHKe ¢ 

CyTCTBYIOT); 6 — YeTBEPTHIM MCT CO CHMHHOM cTOpoHbI B 30He A3bIUKa (3,6X). Ipapas ac 
WWacTHHKM JIMCTa yaieHa. 


HOrO CBeTa, BbIpaOaTbIBalOTCA (bH3HOJIOTHYeCKH AKTHBHBIC BeULECTBAa, OCT 
HaBJIMBaloulve poOcT BularaJiMla, MH Ha 9TOM POPMHPOBaHHe JIMCTa 3aKAHYMBAeTC 

H3102%KeHHbIC TpeACTAaBJICHHA MOLTBEpKAaIOTCA HalHMM MHOFOUMCJICHHBIN 
TIOJ€BLIMH OMbITaMH C MOCeBaMM CeMAH Ha pa3MuHyio rayOuny. IIpu sanzem 


Puc. 2. JiucTb” B 30He A3bIUKa (MpOROAbHbIe paspesbl B CIMHHOOPIOWHO MOCKO- 
ctu). @— pa osumol (40 x 4267 x );6— exu cOopHot (30 x wu 267 x). 


ee ee ee 


KPYMHbIX, BbIDOBHEHHbIX CEMAH NIWICHHIbI APOBOM Ha OOJbLIyIO YeM B KOHTPC 
rlyOHHY| MaCTHHKM MepBOro MMCTa BbIPAaCcTasIH JVIMHHee KOHTPOJIbHbIX TOt 
‘(41M TOYTH TOUHO) Ha pa3HHly B 3saryOenuu ux cemaH. V3-3a 3arsy Osler 
C€MeHM IJaCTHHKa NepBoro JMCTa BbIpacTawla JWIMHHee JO NOABeHHA ee B 
XYIIKH Ha IOBeEPXHOCTbIO NOYBHI, NOCe Yero NOM BMAHMeM CBeTa y JaHHI 
JIMCTa HauMHalOcb (OPMMPOBaHHe ASbIUKA UM BMaravulta. : 

SakOHOMepHOCTh *hOpMMpOBaHUA MepBOro JIMCTa B NOHO Mepe OTHOCH 
H KO BCeM TOCJeyIOUlNM JIMCTbAM. BeweqcTBHe Tex Ke MpoueccoB Bularal¥ 
KaKJOro JIMCTa y 3/laKa OKa3bIBaeTCA JIMHHEe Bilaravila mpemuecrTBylouy, 
Jiucta (puc. 3). B 9THx mpomeccax cxoquad c KomeonTume (YHKUMA BBIT 
HACTCA, MO-BHAMMOMY, BHYTPeCHHHM CJOeM BuaraMula ucTa (puc. 1), 3a 


* Mp HasBauH BePXHHe KJICTKM A3SbIUKa «KJIETKAMH-MepHCKoNaMu» NOTOMY, 4TO B HX I. 
JI€HHM Ha JHCBHY!O IIOBEPXHOCTb CCTb HEKOTOPOe CXOJCTBO C Ml€pHCKOIIOM, NOAHATHIM Hah TOB’ 


HOCTbIO BOJIbI. q 
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1arOllMMCs BHYTPCHHHM CJl0eM A3BUKa (puc. 2), YBeHUAHHbIM KWeTKaMu-ne- 
ackonamu (puc. 4). Takum o6pasom, Kak ]bIM? IMCT 3J1aka KaK Obl 3aHOBO 
cxoquT. B ormmune oT KoMeonTHIe, MCTbA CNOCOOHDI K (oTocuHTesy uM TpaHcnu- 
alin. OTH PyHKUMH BHINOMHAIOTCA MWAaCTHAKOH TIpOOsDK aIOULHM ee BHELIHUM 


Puc. 3. [\nmHa McTbeB OBCa MoceBHOrO B pasHbIX (basax pocta u mpH 
! pa3HOH HHTCHCHBHOCTH OCBeLIeCHHA. @ — BOCEMb JIMCTbeB PaBHOrTO MObera 
BbIPOCHWero B MOIeBLIX YCMOBMAX B MepHox oT cbasbt Bcxogos (30 V 1958) 
yo cpasbi BbiMeTbIBanuna (18 VIT 1958); 6 — qBa mepBbIx s1McTa oBca, BbIpa- 
WeHHOrO B TelwIMWe Mp ocBelleHHM caaOoli MHTeHCMBHOCTH, B MepHoy 
or asbr Bexogos (15 X 1958) qo dhasyr 3 aucta (3 XII 1958). Undppr 
O3HaualoT JWIMHY WaCTHHKM (BepXHHe) HM AIMHY BAaranuma (HuxKHHe) B 
CaHTHMeTpax.CnpaBa — MepBbIi AHCT NOM MOKPOBOM KONeONTHIe WO BCXO- 
Hop (asa NpopoctkKa B noyBe) (14 x) 
(0eM BJlaraJMula JucTa. Kpome Toro, Tak Kak pactylkemy 3ulaky Hy2KHO OpICTpoO 
SCJIMYHBAaTb MIOBEPXHOCTb JIMCTbeB AVIA OOeCMeYCHHA BOspacTalollux moTped- 
MCTeEH PaCTeEHHA B BO3AYWIHOM M KOPHEBOM IIHTAaHHH, 31aKH (OPMUPYIOT Kax- 
If OvepeAHOK JIMCT OoubWIeH BeIMYMHbI, YeM mpekbiyuuH (cm. puc. | u 3). 
*O MOCTHraeTCA TEM, 4YTO OYePeHOH JIMCT WO BbIXOa ero BePXYLIKH Ha JHEB- 
bli CBeT pacteT BBepx (yAMHAeTCH) MO Oomee AHHHOU TpyOKe, O6pas0BaH- 
Mi He TOJIbKO BJlaravIMllaMu, HO TaKXKe H CKPpy¥eHHOH (WH CO%KeHHOH) mMa- 
MHKOH MpebiAyuero uctTa *.B yBemMueHve *PoTOCHHTesupylomleH M TpaHcnH- 
(PYIOWeH MIOWAaRH JIMCTbeB CYIECTBEHHY!0 OKO BHOCAT MX BwJlarasMuya, 
|MHa KOTOPbIX y OBCa 3a BeretauHio 1958 r. Bospocma Ooee 4em B 13 pas 
Z,) 0 27,9 cm) (pc. 3). 
| O6pasoBanue 3akOM M3 BuJlaraIMUl JIMCTbeB TpyOKM Bospactatolleh Mu- 
| BEISbIBaeTCA H ApyrumMu mpwunnamu. J[axe creOeb OLHONeTHErO ApoBoro 
jaka JIMTeIbHOe BpeMA TMOCe BCXOOB (BCXOMbI OBCa B 1958 Tr. ormeyeHsI 30 V) 
IXOMMTCA B YKOPOYeCHHOM COCTOAHHH. OctTaBJIA KOHYC HapacTaHuA HWxKe 
HBEPXHOCTH MOUBbI, MOOer (bOpMUpyeTCA B OCHOBHOM H3 BereTaTHMBHbIxX Opra- 
iB. Jlumib mocwle 3a/1IOx%KeHHA BCeX JIMCTbeEB H C OKOHYAHHeEM CPOPMUpPOBaHHA 
iToro sucra BepXylleuHad MepHcTeMa KOHyCa HapacTaHHA mepekJouaerca 
| MpeMMyulecTBeHHOe OOpa3z0BaHHe TeHepaTHBHbIX OPraHOB, MOCe Yero BCKO- 
| HaOmojlaercs dasa «BbIxofa B TpyOKy» (B 1958 r. qa opca 24 VI) u dasa 
bimeTHIBaHHa» (B 1958 r. qa osca 18 VII). B revenue storo nepuoga (B 1958 r. 
‘A oBca 24 WHA) ComBeTHe MO6era, MpOMOJKAA CBOM POCT HM PaSBUTHE, OAHOBpe- 
HHO MOXHMMaeTCA BBEpX U3 MpMMOBepXHOCTHOLO NOJOXKCHMA Ha BLICOTY, CBOH- 
BeHHYIO JaHHOMY BUY 3laka M CBASA@HHYIO CO CJIOMKHBIHMUCH YCOBHAMH 
PI. DTOT MOMbEM COMBETHA BHYTPH TpyOKU H3 Baral JIMCTbeB COBep- 
lercd OslarolapA YIVIMHAIONIMMCA MexMLOy3IHAM CTeOJA, B pesyJbTAaTe UX 


| * Tinacruuka u BJlaraJI ule NepBoro JIMCTa caMble KOPOTKHe, IiOTOMY UTO OHH PacTyT BHYTPH 
on kKOpOTKOH TpyOKu — kKONeONTHIe, 3aKaHYHBAIOWULero CBOM poOcT Cpa3sy 2Ke NO BbIxXOe Ha 


JepXHocTb mouBbi (1). 
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BcTaBHOro (MHTepKasApHOrO) pocta. M3 sTHx HSBECTHEIX MpoueccoB cilelyeT, 41 
JICATEJIbHOCTh BEPXYIMCUHOM HM WHTePKaJAPHOM MepHCTeM 3JlaKa OuomorHyeck 
HeMbICAHMa 6e€3 BJlaraJIHll, JIMCTbeB. 

Takum 06pa30M POuIb BularaJIMU JIMCTbEB HeJIb3A NOHAT BHE POPMUPOBaHH 
3ylaKa, TaK KaK OHA IIPOABMIAETCH MpexK Ae BCero B COCOOHOCTH BJlarasMM, OOpasc 


Pue. 4. KaerKu-nepuckonp, cOpamusiouyne coOoH ASbINKH JIH- 

cTbeB 3akop (165 x). @— mMulenHua spopax, 6— porxb 

o3sumMaa, 6— oBec MOCeBHOM, e@ — THMOdeeBKa ayroBas, 
0 — exa cOopHaa 


BbIBATb TPYOKY, MOSBOJIAIOWLYI0: a) BbIpacTaTb 6€3 MOBPeKTCHHA MIAaCTHHKe | 
BepXHel YacTH Blarasuila OV€peAHOLO JMCTa B 3OHY AHEBHOFO OCBEILeHHA; 6) op 
MHUPOBaTb KAXKJbIM MOCeLyIOMMH MCT noOera OoIbLIMX PasMepOB MO CpaBHE 
HHIO C MpeAbILyULMM; B) OOpas0BaTb BHYTPH CceOA MOJOCTb, HEOOXOAMMY1O JL 
ChOpMUPyIOWLerocA COUBETHA HU CO3aBaTb TEM CAMbIM YCJIOBMA K Tlepexosly 31aKk 
M3 ¢-43bl KYINeCHHA B dasy BbIXOa B TpyOKyY MH 3aTe€M KOJIOWICHHA-BbIME 
TbIBAHHA»; T) MPHLaBaTb YCTOMYMBOCTh pacTeHHIO B BePTHKaJIbHOM MOJOKeHH 
Kak JO, Tak M MOCJIe NOABJICHHA CTeEOMA NOOera C reHepaTHBHbIMH OpraHamy Ha} 
YPOBHeM TMOUBbI; A) CO3qaBaTb 3allluTy cTeOso moGera. | 
| 
JleHHHrpaycKHi CesIbCKOXO3AHCTBEHHBIM Tloctynuno: 
HHCTHTYT 23 VI 1959 ™% 
UMTHPOBAHHAA JIMUTEPATYPA 


1T. M. To6puun4u, Becru. cembxo3. nayK, No 8, 52 (1958 * Bospuia 
cKan 9HuMKonegqHA, 49, M., 1957, crp. 511. % Encyclopedia ae Tnteriiatiaas 
Reference Work Am. corp., N. Y.—Chicago— Washington, 17, 1957, p. 166. 4 The Encyclopat 
dia Britannica. A New survey of universal Knowlende. Chicago—London, Toronto, 13 194! 
p. 827. ® Webster’s New Callegiated Dictionary. USA, 1956, p. 487. "oA. ALO eno 
Pp OlB, aie ar: Kupnuuenkos, 3. T. ApTomenko, Araac onucarenbuol mopdx 
JOrHu BEICWWHX pacteHHit. JIuct, M3q. AH CCCP, 1956, erp. 58. 7P. 1O. Pomwxesul 
S7aKH, M.— JI., 1937. §B. T. Amekcaugpos, Anatomia pacrenuii, M., 195 
roe lr. Cepe6psxkos, Mopdosorua pereraTupnbix opraHos BbICUMXx pacteHHit, M., 195! 
A. Kepuep, )Kusub pacrenni, 1, CI6., 1899, crp.90. ™B. Ilrpexx e p "Ily ( 
BBie sak, M.— JI., 1931, crp. 46. ©” B. T. Baptmunxos, O npupone noel 
y 3aKOB KOPHEBHULHOPO HW PbIXOKyCTOBOrO THNa. COopH. cTaTeli To BONpocam KopMomponsBo, 
crpa, M., 1951. crp.42. %B. Tl. BapsmuuxKos, Bromma. MOM, 54 (3), 50 (1949 
if 
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PH3HOJOLH A PACTEHUE 
leant ead ak lek SSS SE 
A. C. KPYKMJIHH u 3. M. IWIBECKAA 


AMV®SEPEHWMALMA NOUEK BEJOKOUAHHOM KANYCTHI 
B MPOWECCE SPOBH3ALLMH 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 6 VIII 1959) 


HaOwio,enuamu mocieqHux mer ycraHoBjeno, uTo y OeoKo¥aHHOH Kanyc- 
‘bl AUpepenunaluaA creOeBbIX MOYeK OCYIeCTBAAeTCA B mpowecce sApoBu3a- 
(MH HX IPH NOHMKEHHBIX TemmepaTypax (HHKe 10°) B ycnoBHAX 3ameqIeHHOrO 
octa (*, *, ®, ). B nomeBbix ycnoBuAx, c HeycTOIUHBBIM TeMNe€paTyPHbIM pe- 
KHMOM, OKASBIBaIOWIMM BJIMAHHE Ha APOBU3Aal\MIO, TpyAHO yCTaHOBUTb mposor- 
KUTCJIBHOCTh Mpolecca APOBH3allMM MH CpoKH AudepenuManuu mouex. 

B cBa34 C 9THM HaMH OBI MOCTaBseH OMbIT B KOHTPOJIMPYeMBIX YCJIOBHAX 
MTOTpOHa. CemeHa KanycrTst copra Homep Iepsprii-147 Ppu6oscKoli craniun 
‘bWIM BbICCAHDI B BaSOHbI BbIpalllMBaJIMCb B TeyeHHe 2 MEC. B OTCYTCTBHe Apo- 
USHPYyIOMIMX TemmepaTyp B OpaHzkepee pH Temnepatype 18—20°. Uepes 
Mec., B ase 5—6 JINcTbeB, pacTeHHA ObLIH MOCTAaB/eHBI Ha APOBH3alLMIO pu 
—3°, SaBepieHne craquii pasBuTHA KOHTpOMMpoBasloch mo OnNoMOrMYeCKUM 
eaKIMsAM HaCTyMeHua OyTOHMsauMH uM uUBeTenua. JIIn sTOrO pacTeHHa, CHA- 
Ie C APOBUZAl|HH, NOMElaH B OpaHxXepelo Ha JWIMHHBIM TeHb; mepecraHoBKa 
daCTEHHM MpPOBOAHacb uepes Kable 10 WHell, HayHHasA c 20 AHeli A POBH3alluu. 

Yepes kaxypre 10 quel Opaiuch mpoObl pacrenuli AA onpenenenua [uc- 

PeHIMalMA BepxXyleuHBIxX CTeOseBbIX moueK. IIpenapupoBanue pacrenuli 

POM3BOAMNOCh MO OMHOKYJAPHbIM MUKPOCKONOM pH yBeruuennu 17 X 

2,65 c nomonibio MMKpOMaHHNYyJATOpa, M3PoTOBeHHOTO B MacTepCKHX 

hiero unctutyta I. I]. Korospm u H. T. Tonosnim. OtnpenapupoBaHHble 

re pocta dotorpapupoBaJiuch Mp NOMOLLM MUK PooToHacanKkH M®@H-1. 

H3MepeHHe OObCKTOB MPOH3BONMIOCb MUKPOMeTPHYeCKOM JIMHEMKON. 

|| HaOmonenua moKkasaiu, uTo nepvox Auddepenunayun cre6eBbix moueK 

ASTHICB paHHeH KanyCTbI Ha CTaHH APOBH3alHH MOXKHO pPasqeUTb Ha 4 OT-— 
WTIMBO BBIJeAIOULMeCA (hasbl MOpdoreHesa, H3 HHX l|-a” HM 2-a — BereTaTHB- 
ie, a 3-a u 4-q — renepaTuBuHble. 

| I-t tbasa oxBaTpBaer nepuox nepBprx 10 quel spoBu3auuM, Korga mouKka 

ite HaXOJHTCA B BereTaTHBHOM COCTOAHHH, a JIMaMeTp ee AOCTHTAaeT 100— 

Op (puc. 1 a, 6); 2-1 (basa mpoxogur B mocuezyiouve 15—25 Aneli spoBusalun. 

jpuka pocta OCTaeTCA B 9TO BPeMA Take B BereTaTHBHOM COCTOAHHU, OLHAKO 
Ha WM mphseraioulve K Heli AHCTOUKH CHJIbHO HaOyxaloT MU YBeMYMBaIOTCA B 
HgMepax B 2—3 pa3a, nocruraa 250—300 p (puc. | e—d); 3-a casa Hactynaer 
\ycera 40—50 quel nocie Havana ApOBH3alHH, MOUKa U3 BereTaTHBHOFO Coc- 
WIHUA MepexXoOAUT B reHepaTHBHOe (KaUeCTBEHHBI MepesioM), Ha Heli MOABIsI- 
Cl BUHAMMbIE MepHcTemaTHYecKHe OyropKH OyfyllMx OyTOHOB cCOmBeTHs; 
ICT NOUKH 3ameqeH — ee JIuamerp JocruraeT 350—400 p (puc. | e, a); 4-2 
i834 HacTynaer uepes 60 quell ApOBM3aHH, KOra mouKa HU OyropKH ObICTpo 
}1uuuBariorca B pasmepax, moyKa JocruraeT Auametpa 600 py (puc. 1 3). B ato 
‘PMs HauHHaloT AuddbepeHUHpoOBaTbCA OOKOBbIC MOYKH, 3aJO%KUBIUMECA HUKE 
XylmeyuHoH MOUKH. 

B jlaibHeliiem, ecH ApOBH3HpOBaHHble pacreHuA MepKaTb B yCOBUAX 
BKUX TemlepaTyp, OyTOHBI He pasBUBAaIOTCA M CTPe/IKOBaHHe He HacTymaer. 
mpoweccbl Opicrpo (B TeYeHHe HeCKOJIBKUX Hel) Sah Pa JIMUIb 
mepeHoce pacreHuit B Temple ycoBua (BbIe 18—20"). Sqecb pocT moueK 
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ycuuBaercs, a OyrOpKH MpeBpaliaioTcA B OyTOHEI COMBeTHA (puc. 1 u); Beé 
COUBeTHe YBeIMYHBAeTCA B pasmepax Jo 2—3 mM (Ha PHCyHKe JaHa JIMIlb YacTI 
CouBeTHA). Sto ABsAeTCA 5-H chasoH MOpdoreHesa, KOTOPAaH OCYLLECTBJIACTCS 
JIMLIb IPH BbICOKOM TemmepaType, Ha CBeTOBOH CcTaMH pasBUTHA. Yepes 205 
25 jue mocie 3STOrO pacTeHHA CTPeJIKYIOT. 

Haunnaroulnlica mpotecc Auddepenunalun ellie He yKa3bIBaeT Ha OKOHYA 
Hue cTaluM sApoBHsaluH cesnies. Ecau pacTeHust B MOMeHT pasBUTHA Ha 3-1 
(base MOpdoreHesa BbICTaBHTb U3 KaMepbI Ha Oowlee BbICOKyIO TemmepaTypy, T 
udxpepentupyloulveca OyropKu CcTaHOBATCH 3ameTHee. OHakO mpomecc aud 
tbepeHMalHU JOXOLUT TOMbKO MO 3as10xKeHHA OyPOpKOB, a CTPeIKOBAHHA pacTe 
HUH He HaCTyMaeT, UTO yKa3bIBaeT Ha HE3AKOHYCHHOCTS Mpolecca APOBM3allMu 
Tombko vepes 60—65 He ApOBUsallMM STOT MpOlecc saBepllaeTCA, a NOUKI 
BcTynaloT B 4-10 cbasy MopdoreHesa. Paccaqa B BospacTe 50 WHeH mpoxodn 
ApoBusalMio Opicrpee uem B 40 u 30 Ane. B orcyTcTBHe JIMCTbeB MpOlecck 
APOBU3aLHH HW AudpepenuuauuMnH moyeK Y CeAHWEB 3alepxKUBAaIOTCA. 

CperoBad CTaquA pa3sBUTHA Y CeAHI[EB KallyCTbl IPOXOAUT MPH COOTBETCTBY!O 
uleli Temnepatype (Bpume 15°) Ha QIMHHOM M KOpOTKOM AHe. Ee npokounKuTedb 
HocTb 15—20 auelt. Becb nepnod oT HadaJla ApoBHsaluu u Ludpepenynalul 
lO CTpeMKOBaHUA CeHHUeB paHHei KanycTbl mposomKaerca oKoNoO 80 Aner 
yeM JlOJIbINe TIpoTeKaeT Mpolecc APOBH3allHH, TeM ObicTpee HacTymaeT CTPed 
KOBaHHe pacTeHHi. 

Heo6xoJuMo OTMETHTb, UTOB CJYYae NPHBUBKH HEAPOBMSHPOBaHHbIX CeAH 
IleB STOFO COPTa Ha OMHOJETHUKH (ropunlly H APOBOH pac), KaK M0Ka3aJIv Halll 
uccleqopanna (*), nepHod mpoxoxkeHuA cTalui pasBuTHA Hu Audpepenuually! 
MOYeK CeAHUeB AO UX OyTOHH3alHH NpomoMxKaeTcA Bcero NHWIb 27—30 qHer 
T. €. OCyllecTBIAeTCH B 2—3 pa3a ObicTpee, YeM TIPU APOBH3alHH. 

Kak ycTaHOBJIeHO HaMH, APOBU3alWA y CCMCHHHKOB paHHecnesoro copta Ho 
mep [lepsnili 3aBepliaeTca JOBOJIbHO ObicTpo, 3a 20—25 yHet. B cBa3n C 9THM aK 
HEMPOMOJKUTEIbHOE JIETHEE MOXOMOMAHNe CKA3bIBAeTCA Ha APOBM3ALLMH KallyCTp 
Hanpumep, no Janupim B. K. Bacuaescxoh u T. B. JIusryHosoii (4), paccay 
9TOrO CopTa, BbICaxKeHHaA B UIOHe, B ycOBNAX JleHHHTpalla MpOXOAUT APOBH 
3allMio HU Audpdpepenwualuio mOveK B CeHTAOPEe B CPOPMHPOBAaBLUINXCA KOYAHAX 
Ha no3qune copta KamyctTbl Tuma Amarep sleTHee MOXONOaHHve BUMAeT MadJC 
B ycnosuax Mocksbl, 10 HallivuM HaGJI0JeHuAM, B XOMOMHOe JeTO YacTHUHA 
AudpepenunaluA mouek y copra Homep IlepsBpit Ha6mofasacb yxKe B aBrycTe 

YroObl H30eKaTb BJIMAHHA BO3MOXKHOFO OCeHHEFO NOXOMOLAHHA Ha APOBE 
3allMI0 ONbIT HAMM MPOBOAMJICA B JeTHHH nepuod. Jima sto Welw paccaya Bb 
palljuBaslach B TenJIOH OpaHxKepee; yepes 2 Mec. mocue moceBa C HacTymJezue 
TensoH morofbl (B cepeqHHe Mad) Ona ObiIa BbICaxKeHa Ha y4YaCTOK, a YeEpE 
100 AHeH nocme moceBa cPopmMupoBaBliHecd KOYaHbI KanycTs! Homep Tey 
BbIM, HaYHHaA C HIOIA, 3aKJlaQbIBaIMCb Ha ApoBusaiuio npu 2—3°. Kouan 
mo3quecnesoro copra Amarep sApoBu3upoBasuch c 15 IX. 3apepmenne cragy 
APOBH3aHH KOHTPOJMpPOBaOch MO OMONOrHYeCKHM peaKIMAM — OyTOH) 
3allun u uBeTenus. JIA STOO KOYEPHITH KaNYCTHI BbICaKUBAJIM B Ba3OHBI Hi CT. 
BHJIM JJ OTPacTaHUA B TemJy!o Opamkepew. Uepes karkapie 5 Duel mposow 
JaCb BbICaKa pacTeHHl uM Opalucb mpoObl ANA aHamusa CocTOAHUA Ludepe 
WHalHu mouek. OKkasaJlocb, UTO y CeMeHHUKOB paHHecnenoro copta Homs 
Tlepppii nospdeHue OyropKos (3-s (ba3a mopcporenesa) oTmeyaeTca ouet 
ObicTpo — yxke yepes 10 Ane nocne Ha4yala ApoBusanun (puc. 2 6), T. e. OF 
HacTynaeT ropasqo paHbuie y CeMeHHMKOB, UCM Y CeAHIEB TOPO we COpT 
Yepes 20 Ane mpoxogur 4-4 casa c JedeHvem Bceli MOUKM Ha MepucTemaT 
yeckue Oyropku OyAyuux OyToHoB couBeTua (puc. 2 6, 2). 

B YCIOBUAX TeNJOH OpaHKepen Yepes 5—10 AHeH nocwe BEICALKU B Ba3OF, 
C MOUBOM OYropKu NO4eK MpeBpalllaioTcsA B GyTOHI (puc. 2 O), a euje uepes 10. 
15 qHeli pacrenua CrpenKoBaJu Mu 3auBerau. Y STOFO Copta BeCb mepHo OT H 
Yala APOBMSalHH JO CTPeIKOBaHHA NpoLoKaca okoNO 40—45 yHelt. Ilow 
Y C€MCHHUKOB Ha I€pBbIX STamaX MOpcoreHesa ObIWIM HECKOJbKO KpymHee, Wi 
y Ce€xHHIeB, HO M0 (OpMe He OTMMUaIHCb OT HHX. | 
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Puc. 1. Tucdbbepenunauna nouek ceanles Kanycts! copta Homep Ilepsnit B mpolecce apoBH3a- 
uv. a, 6 — 1-0 casa MoporeHesa (a — Tepe aApoBusaluel, 6 — 14 quel aApoBu3saunH); 6 — 
Oo — 2-9 casa (¢@ — 24 AHA apoBu3auun, e— 34 HA, O— 41 jeHb); e, 0” — 3-a chasa (e — 52 
HA ApoBusaunn, 9c — 58 AHeli); 3 — 4-0 chasa (81 WeHb ApoBusallun); 4 — 5-0 casa (81 AeHb 
APOBM3aluH H 4 AHA OTPallMBaHHA pM MOBbILeHHO! TeMMepaType) 


Puc. 2. ubdepenunayna mouek CeMeHHHKOB KamlycTbl CopTa Homep Ilepsbii B 

mpouecce apospusaynn. a — l-a pasa mMopdorexes3a (mepex ApOBHsalnel) ; 6 —3-s1 

ba3a (10 qHel aposusauun); 6, 2—4-A basa (6 — 16 Hell ApoBHsalHH, 2 — 21 

[eHb); 0 —5-a casa (30 He APOBH3alHHu H 10 Hel OTpallHBaHHA MpH Temile- 
patype 18—20°) 


, T. 130, Nei, Kpyxuann u Weegckan 


Ha6mofenna 3a Audpepenunanneli mouex y C€M€HHHKOB mo3qHecneoro 
opta Amarep nokasasu, To sTOT Mpolecc mpOxXoAuT y Hero Te xe (pa3bI Mop- 
OreHe3a, OMHAKO MPOMOMMKUTeIbHOCTL Kaxk Oli (pasbl Oombie, HM MOsTOMy 
POBH3alluA HU Ludepentuanun ee uler memmennee. Hanpumep, ecm y pan- 
ecmeoro CopTa Kanyctst Homep ITlepspili Kayecrsenuo mepenomuas (3-51) 
a3a KOHCTaTupyeTca Ha 15—20-H Renb of Hayana ApoBusarun, TO y copta 
\Marep 3-4 casa HacTynaer uepe3s 35—40 muelt, a 4-4 — numb yepe3 60—70 
HeH, Korga cTaqua ApoBusalun yxKe 3aKanunBaerca. Hudbdepentuanusa mm0- 
€K MPOMCXOAMT Takx%Ke MPH HH3KMxX TemmepaTypax. 

Ecau B 3-10 pasy mophorenesa pacTeHua BEICANUTS B Ba3OHbI UH NOCTABHTS 
a IOBPINICHHDIE TEMMNepaTypbl, TO Ludpepenitvallua KOHYCa HapacTawusa ycu- 
MBAeTCA, ONHAKO OYTOHLI He OOpasyloTcHd u pacTeHuA He CTpeKyIOT. 

AposusaluA u Auppepenunanua mouek y cesHeR Amarep mpOxo,uT B 
Tapuiem Bospacte (80—90 jHeli) u B Oonee AHTeNbHbI cpok. IIpoqom«Ku- 
CIbHOCTh CBETOBOM CTaQMM M peaKIMA Ha QIMHY HA CeAHILeB THX COPTOB 
OuTH OfuHakoBbie. Ilostomy crpekOBaHNe MONHOCTIO APOBH3MPOBaHHbIX 
€MC€HHUKOB Yy STHX COPTOB MOCe BbICaqKH HacTyNaeT MOUTH OAHOBPeMeHHO. 

Takum o06pa30M, HaMM yCTaHOB/JeHa MpOAOJRKUTEIbHOCTS CPpOKOB SApoOBu- 
alu u AucpepenuMalnu moveK pacTeHHli CeAxHUeEB UM CCMCHHHKOB KalYCTbI B 
pouecce spoBusalun. 

B. K. Bacuiesckas u T. B. JIusrynosa (4), uceneqoBaBurnme Mopqorene3 Ha 
POAOJIbHBIX AHATOMHYECKUX Cpesax KOHYCa HapaCTaHUA PpasJIMUHbIX COPTOB ce- 
CHHMKOB KallyCTbI, B3ATOM CMOJIA (BOSpacT OKONIO 4 Mec.), HaJlOxKeHHeM JeETHUX 
OxO0JaHUH, MPHIL K BbIBOAY, YTO mpouecc AushepewuMannu erOnpu HH3KUX 
eMnepatTypax mpoxoguT B 4 daspi: 1) BereraTHBHad + BKJIOUaeT NepHO, BbI- 
rITMBaHUA KOHYCa HW 3aJIOXKEHHA OYAYULHX OOKOBLIX OPraHOB B Bue GyropKOB; 
OOpasoBaHue OOKOBLIX MOYeK MO BCeMy KOHYCY pocra, PeAyKUUA JHCTbEB 
AKTHBM3allHA MpOMeCCOB 3aJIO*KeHUA HOBbIX NOUeK; 3) AeIeHHe KOHYCa Hapac- 
RHA Ha pA OyrOpKOB, JIMCTbeB HM MOUeK, B Ma3YX€ YJWIMHEHHbIX JIMCTbeB 3a- 
MaXbIBaroTCA HOBbIe MOUKH; 4) OIWKalWIMe K KOHYCY HapacTaHHA MOUKU mpe- 
DalllajoTca B WBeTKH. M3 HUX HACTaQMH APOBH3AallHU NPOXOAUT JMUIb nepBaA 
43a. 

_ B momeur HacTyneHua 1-H dasbl, KaK OHH CUNTAIOT, MPOWMeCChl APOBU3ALlLMH 
|BePINCHbI 4 paCTeHHA BCTyNaIOT B CBeTOBYIO cTauIo pasBuTuA. Bee Tu cbasbi 
abpepenunalun mouek OHM HaGsIOJaM MpM HH3KHX TeMMepaTypax, HO G6e3 
IkKa3aHHA UX MpOMOJKUTeMbHOCTH. 1 ; 

Hau uHa6si0qeuua 3a Audpdepenunauell BepxymeyHOl mOuKH CeMeH- 
IKOB KamyCTbl, B OTJIHYMe OT OMbITOB BbILIeYKa3aHHbIX ABTOPOB, BeJIHCb 
NYCJIOBHAX UB30IAIMM OT JICETHHX MOXOJORAHHM, OTACbHO Ha CeAHWaX UH 
MeHHuKaxX. Hamu otmeyeno 4 cbasbl AndpepenMaluu KOHyCca HapactTaHua, 
oTeKkarolluve B MepvHo, ApOBH3allMH; 3 HHX MepBbIX Be — Bere- 
HrABHBIe WY OCTaJIbHbIe Be — reHepaTHBHBIe. Tlostomy HaM TPYHO 
l-laCHTbCa C aBTOpamMH B TOM, UTO I-A chasa AudepeHunMauMn MO UX 
Malu COOTBETCTBYe€T MOMCHTY 3aBeplIeHHA cCTaquH sApoBHsaluu. Kak 
Kaas Hall OMbITb! B KOHTPOJIMPYeMBIX YCJIOBHAX, CCIM JIMIIMTb pacTeHus 
OBHH sApoBu3saunu (Hu3KOH TemnepaTypbl) Ha TOM uM axe Ha 3-H (base pas- 
HA, TO LupepeHuMpoBaHHad TOUKAa pPOCcTa y CeAHIEB H CCMCHHUKOB Kallyc- 
|OYTOHOB He OOpa3yeT, a pacTeHus He 3allBeTyT, CJM axe y HUX OyAyT Bce 
IOBUA JIA MpOxXoxKAeHHA CBeETOBOH CTajHH. 

(CormacHo Halium Ha6JNOJCHHAM, MO3BOJIAIOULMM CONMOCTABIATh MepHOsbI 
/DBu3alMH CO CpoKaMu juddepeHWvalMH, Mpolecchl ApPOBHsaluH U And- 
PCHILMaMHH IBETOUHBIX OPfaHOB KalyCTbl, B OTJMYHE OT 3aKOB UH Ap., Mpo- 
AT OJHOBPeMeCHHO T1pH Hu3KOH TemnepaType. IIpu SsTOM y CexHHIeB MpeBpa- 
Hine MOABUBIINXCA MepHCTeMaTHUeCKUX OyropKoOB (5-1 casa) B OYTOHBI mpo- 
(OUT JIM NOCHE APOBUSANLHM Mp MOBbIIMeHHBIX TemMepaTypax, Ha CBeTO- 
CTaJlMu, aHaslOrMv4uHo 3lakam Up. Y CeMeHHUKOB OyTOHbI OOpasyioTca mpu 
iKUX TeMMepaTypax M flaxke B TCMHOTe, ITO MOAKHO OObACHHTb HaJIHUHeM 
Hee MOILHbIX 3amacoB mlaCTHUeCKHX BeULeECTB B UX KOYepbiIraxX B CpaBHCHHH 
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c ceaHiamu. Cilelyer TakxKe CKa3aTb, YTO (POPMHPOBAaHHE ILBETOUHbIX OpraHOB 
MW 3allBeTaHHe pacTeHuit Ha 3HMHE€M KOPOTKOM {He C MOHW2KCHHOM HHTCHCHBHO- 
CTbIO CBeTa, H€ MPOMCXOAUT, YTO yKa3bIBaeT Ha TpeOoBaHHe pacTeHHem CBeTa 
onpefeeHHOrO KauecTBa AVIA OCYULECTBICHHA MpOMeccOB MOCMeAyIoOUlMX CTa- 
mun (3-4 u 4-H). 

B cBxA3H C HalllHMH HaGJIOCHHAMH OTKPbIBAeTCA BOSMOMKHOCTh ympaBJeHHA 
mpomeccom MopdoreHesa (yCKopeHve HIM 3amMefIeHHe ero) pH MOMOLLM cpaK- 
TOPOB MHTaHHA, peryJIHpOBaHHA BOHOrO pexXHMa, IIPHMeHeHHA XAMUYECKHX 
upemapaToB H TeM CaMbIM BJIMAHHA Ha ypOxKal KOUaHOB M CeMeHHYIO MpOyK- 
mwHi0. Mero, Mopcbo-cpH3HosorMyecKOro aHaJIH3a MOXKHO HCNOJb3OBaTb H B Ce- 
JIOKWHH. 

Heo6xogumMo OTMeTHTb, UTO C 3-H (paso KaYeCTBEHHbIX H3MeCHeCHHH MepH- 
CTeMbI TOY€K PocTa, B CBA3H C MepeXOJOM ee H3 BereTaTHBHOFO COCTOAHHA B 
reHepaTHBHoe (AudcbepeHyMaluA H poct), COBMaaeT MOMeCHT pesKOrO MOHH- 
*%KCHHA COfepxKaHHA CaxapOB B JIMCTbAX H KOUePbIre, OUCBHAHO pacxoyembix 
Ha YKa3aHHBbIe MpOleccbl, YTO MbI OTMe¥aH paHbue (°). 

JIucbbepenyvayusA BereTaTHBHbIX NMOUK B WBeTOUHbIe MPH HH3KUX TeMIe- 
parypax HaOJofaeTca He TOJIbKO y KanycTbl. Hanpumep, WIMpOKO H3BeCTHBI 
(akTh! O Ludpepenwvauun novek AOJIOHM Ha Jore B SHMHHX YCJOBHAX Mp HHS 
KOH MOJOKUTeMbHOH Temnepatype (?, ° 1°). OueBuyHO, y KalyCTbl 9TH OCOOeH- 
HOCTH BbIpaOaTHIBaJIHCh B mpomecce ee (pHoreHe3a, Kora B YCOBUAX K/IMMAaTA 
Cpequ3eMHOMOpCKOrO NO06epexKbA MePBbI WHKJI ee KU3HH MPOXOLMT 3HMOM pH 
HH3KUX IMOJIOKUTEIbHLIX TemmepaTypax. 

BuBoxu |. Ilepexoq BepxymeuHpix cTe6sleBbIX BereTaTHBHbIX NOUeCK 
B reHepaTHBHble y ABYXMCCAYHBIX CeAHILEB H Y CeEMCHHHKOB C KOUAHAaMH Oedl0- 
KOUaHHOM KallyCTbl MPOHCXOAMT B Mpolecce APOBH3aHH MPH HH3KHX MOJOMKH- 
T@JIbHbIX TemmepaTypax (2—3°). Ilepvoy ApoBu3alHH pacreHul u Aucdpepenna- 
WMH NOveK JO 3alOx%KeCHHA 3a4aTKOB OyTOHOB y paHHecnesoro copta Homep 
IlepBpid nposomkaercaA: y ceaHueB AByxmecauHoro Bospacta 50—60 AHeli, a 
y C€Me€HHHKOB C KOYaHOM 20—25 qHel. CexHtbl mo3qHecnemoro copra Amarep 
APOBH3HPylOTCA B Oomee crapom Bospacte (80—90 Hel); MpOMOsMKUTeIbHOCTh 
I craquu y cexHues 3TOorO copTa oKOJIO 3 mec., a y CemeHHHKOB 60—70 Hen. 

2. [ludpepesynaynu movek Ha CTaquH APOBHsallMH MpOxOAUT ceLyoulHe 
4 (pa3bl MOpdoreHesa: cbopMMpoBaHHe BereTaTHBHOH MOUKUM, HaOyxaHHe ee, 
MOABJICHHE Ha TOUKE pocTra MepucTemaTHYeCKHX OYyroOpKOB, MpeBpallkeHve STHX 
OyropkKoB B 3ayaTKU OyToHoB. TlocmeqHHue Be (pasbl ABAIOTCA Ka¥eCTBCHHO 
T€peJIOMHbIMH, CBA3AHHbIMH C MepeXOJOM BereTaTHBHbIX NWOUeK B penpOyK- 
THBHBIe (I{BeTOUHBIC). Y CeMeHHUKOB OYTOHbI NOABJIAIOTCA IPH HH3KOM Temme- 
paType, MOcue 3aBepmIeHHA APOBH3allHu, a Y CeAHILEB — pH BbICOKOH Temme- 
paType, Ha CBeTOBOH cTajluugpasBuTuA (5-4 (basa). 

3. Mero mopdo-u3vosormueckoro aHaJiu3a APOBH3HpyeMbIX CeAHUeB ¥ 
C€MCHHHKOB MO?KET IIPHMCHATHCA B CICK It OTOOpa opm (cemeH) m0 UX 
CKOpocnelocrH. ; 


B paOore npuuumana yuacrue H. H. Ilonosa, 3a uro npHuocum ef Omaro 
TapHOctb. 


Tloctynuao 
30 VI 1959 
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Hokaann Akanemun Hayr CCCP 
1960. Tom 130, Ne 4 


PH3HOJIOTHS PACTEHHA 
H. A. KO3JIOBA, E. A. EPMOJIAEBA uw Tl. BALWKA 


BJIAAHHE FUAPASHAA MAJIEMHOBOM KHCJIOTbI HA WBETEHWE 
NEPHJWIbl] MACJIMUHOM B YCJIOBHAX JJIMHHOrO THA 


(ITpedcmasaeno axademuxom A. JI. Kypcaxoeoim 12 VIII 1959) 


Pax uccieqopatesei (1~°) moka3aiu, uTO RelicrBHe ruypa3nya MaJleHHOBOli 
ucnoTE! (TMK) Ha pacTreHua mpoABJAeTCA B TOPMOXKeHHM UX pocTa H 3ajepx- 
-€ UBeETeEHHA, B CBA3H Cc Yem TMK ornocatT k MHrHOuTOpaM pocra. 

Ha OcHOBaHHH HalIMX MmpelBapHTeMbHbIX aHaTOMO-MopdouorMyecKkux Ha6- 
JOAeCHHH MbI MPH K MpesnosoxenMio, uTo TMK B onpeseueHHBIX KOHILeH- 
palluax cmocoOcTByer mpexkeBpeMeHHOMY CTapeHHIO opraHu3ma. OTo mpel- 
OJIOXKCHHE MBI COWIN HYMKHbIM MPOBePHTb Ha paCTeHHH, 3aBeOMO AoOuro Ha- 
OJ\ALeMCH B BereTaTHBHOM COCTOAHMH. C 3TOH WeJIbIO B KaueCTBe OObEKTA Obla 
39Ta MaciMuHad nepnssa (Perilla ocymoides L.), koropas, aBaaacb TunHY- 
‘BIM KOPOTKOAHEBHBIM paCTeHHeM, B YCIOBUAX JWIMHHOPO JHA OCTAeTCA B Be- 
ETATHBHOM COCTOAHHM HW He MepexoOAHT K UBeTeHHIO. 

OnbiTHble pacTeHiA C MOM€HTA BCXOJOB KYJIbTHBHPOBaJIMCb B YCIOBHAX 
VIMHHOTO JHA, MpOAOMKUTebHOCTh KOTOpOrO OblWia Oosubue 16 uac. Pacre- 
(MA BbIPa{MBaJIMCb KaK B BereTal\MOHHOM JOMHKe B Ba30HaX, TaK HM Ha y4a- 
ke, Ha rpaqKax. OO6pa6oTtKe TMK pacrenua mosBepralucb B pa3HOM BO3- 
gacTe: 43-],HeBHBIe, HMeIOUMe 3 mapbl JIMCTbeB, HU 75-HEBHBIe, HMelOlLHe O—6 map 
McTbeB. OnpbickHuBaHHe pacTrBopom IMK mponv3BoQuJlocb OHOKpaTHO B 
Mle TpH9TaHOMaMHHOBOH CoM C OOaBeHHem cmMauMBaTeA OI1-10. Koutex- 
paunuu PMK: 0,01; 0,1 u 0,25%. Konrpoububle pacreHuA ONPbICKMBaJIMCb BO- 
Dio c AoOaBenuem OIT-10. 

| Ha6si02eHuaA 3a POCTOM HepHJIJIbI MOKa3aJIH, YTO B 3aBHCHMOCTH OT BOS- 
AcTa pacTeHHii OHH uM Te »%xe KoHUWeHTpauuH TMK oka3piBald pasHoe Jel- 
Bue, a HMCHHO Mp OOpadorKe pacTBopom 0,25% TMK Ooulee moutogple pac- 
tuua (43-qHeBHBIe) npeKpaTMIH CBOM pocT Ha 6 edb moce OMpbICKHBaHUA, 
orga Kak Oomee B3pocuble (75-.HeBHBIe) — TOMbKO Ha 16 JeHb mocme Hee. 
seicrpue TMK B Konentpannu 0,1% B OTHOLICHHH TOPMOXKeHHA pocTa OKa- 
lo Tor xe siieKT, YTO H KOHWeHTpaua 0,25%, Cc TO TOJbKO pasHUlelt, 4TO 
)DUpOCT pacTeHHit Obl HeCKOMbKO Ooubme. Konnentpayua 0,01% sABHacb 
A Ne€pHIIbI WO30H, CTUMYJHpyrollel ee POCT, HO CTeMeHb CTHMYJIAWHH TakxKe 
iBucela OT BO3pacTa pacTeHHli: y MOJObIX pacTeHHH OHA Oba BbIPaKena 
buble, UemM y Oomee B3pocbIX pacreHHit. Ha puc. | npescraBseHbl pacrenus, 
i[ppicuyTbie B 75-,HeBHOM Bo3pacte: BugHO, uTO 0,01% TMK saBaserca cru- 
iyaupyrome, a 0,25% — yrueTalouleH oO30H AA pocTa NepHJIbI. 

|| B pesyabrare aHaToMM4ecKOrO aHasIM3a KOHYCOB HapacTaHua Opilo ycra- 
\BeHO, UTO B YCOBMAX JMMHHOrO AHA (Oombme 16 uac.) y pacreHHii, oOpa- 
jiranHprx TMK, Haya copMupoBaTbca eHepaTHBHble TOUKH pocra, B TO Bpe- 
\t KaK Y KOHTPOJIbHbIX pacTeHHH, KaK WU ClefOBalO OAKUMaTb, KOHYC Hapacta- 
4A OCTABaJICA BereTaTHBHbIM, TaK Kak JIA mepexofa NepHJiJIbl K WBeTCHHIO 
JOOXOXUM COKpalleHHbIit AeHb (meHbine 16 yac.). Ha pac. 2 moKa3saHo CocToa- 
\(@ KOHYCOB HapacTaHua pacTeHult, HaXOMALMXCA B YCJIOBHAX MIMHHOTO ANA, 
types 15 u 20 yneli nocne Bosgelicrsua 0,25% pacrsopom TMK; BudHO, uTO 
H/KOHTPOJIbHBIX paCTeHH KOHYC HapacTaHHA BereTaTHBHBIH, a y pacreHui, 
}padoranupix TMK, yerko BbIpaxkKeHHbIH TeHepaTHBHbIl. 
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Y pacrenuli, onppicnyTpix TMK, nepBble WBeTKH PaCKPbIMHCb 99-93 Vill 
a KOHTPOJIbHbIe PaCTeCHHA 3al[BeIH TOIbKO 18 IX. V3Becruo, uTO B yYCMOBHAX 
Jlenunrpaga c 3 no 12 VIII nposom«ureibHocTh AHA 6oubue 16 uac.; ce- 
WoBaTewbHO y pacTeHuit, oOpadoranHprx TMK, reHepaTHBHble OpraHbl 3aJlO- 
*KWIMCh B YCNOBHAX JVJIMHHOTO AHA, a Y KOHTPOJIbHbIX PaCTeHHH epexorB 
pempokyKTUBHY!O (basy OCyMecTBUJICA TOMbKO TOra, KOrAa MPOAOMAKUTCIb- 
HOCTb €CTeCTBeCHHOrO JHA cTasia meHbie 16 ac. , 

3anoxkeHHe FeHepaTHBHbIX OpraHOB Y MepHJIJIbI MaCJIHYHOH B YCOBHAX 
JWIMHHOrTO WHA nom BiuanHuem TMK uaruaqnee noxTBepxAaeTca pesyJIbTaTaMu 
6ouee PaHHero ONbITa, B KOTOPOM PaCTeHHA ONPbICKUBAaJIHCbh 20 V 8B cbase 3 map 


nly, 
s 
Lore 


4 


Puc. 1. Banaue pa3qMuHEIxX KoHWeHtpauui TMK ua pocr ‘nepuaabt Macan4- 
HOli Ha WmHHOM He: /— 0,25%, 2—0,10%, 3—0,01%, 4— KonTponb 


JiucTbeB. PacreHHaA JaHHOrO OMbITa NOMyUaIH MONOHUTEIbHOe 3IeEKTPH4YeECKOe 
ocBemenue. Y sTHx pactenul K 15 VII 6piu yxe ccbopmMHpoBaHbI cOnBe aa 
Tora KaK y KOHTPOJIbHBIX PpaCTeHHi TOUKA pOcTa OCTaBaJlaCb B BereTaTHBHO! 
cocrosHHu (puc. 3). K comaueHHio, BCe pacTeHHA JaHHOrO BapMaHTa ObWI 
HCHOJIb30BaHbI JWIX AHATOMHYCCKOTO aHaJIH3a HM He JOBeJeHbI JO WBeTeHHA. 

CiehyeT yka3aTb, UTO WIA 3alBeTaHHA NepHJIbI nO BAMAHHem TMK Tpe 
GyeTca GOoubIIe BpeMeHH, 4eEM B YCJIOBHAX KOPOTKOFO JHA Ge3 BOselCTBU 
TMK. 

Pacrenua, o6pa6otanupie 0,01% TMK, umenu nouTH HOpMasIbHbIe KUCTE 
BHAHbIC COMBETHA, KakHe HaOsOMaloTcA y MepHJWJIbI MPH BbIpallMBaHHU ee 
ycloBHaAxX KoporKoro WHA. IIpu 0,1% TMK couperus 6nluiH HeCKOAbKO yKOpO 
YeHbI H IBeTKOB ObIwIO 3HAYHTeIbHO MeHbuIe. IIpu 0,25% Ha6mORaloch CHJIb 
HO€ pa3pacTaHHe MpHUBeETHHKOB, MH COMBeTHA ObWIH HaCTOMbKO YKOPO¥eHBI 
CHJHOMeHbI, TO He HMeJIM Bua HOPMAJIbHOM KUCTH B CBA3H C TeM, UTO Bepi 
xyleuHad TOUKA pocTa OTMePJla H pasBHINCcb OoKoBHIe. PacTeHua, OMpbICHY 
thle 0,25% TMK B case 3 nap JIMCTbeB, HM@IM BU KapJIMKOB, B CBA3H C OBI 
CTpbIM IIpeKpallkeHHem pocTa M HOBOOOpas0BaHHem JIMcTbeB. Bce pacTeHus 
Navid CeMeHa, HO KOJIMYeCTBO UX 3aBUCeNO OT KOHWeHTpauNH pactBopa TMK 
H BO3pacTa paCTeHHH pH OMpbICKHBaHHH. . 

I[BeTeHve MepHJIJIbI B YCIOBHAX JVIMHHOTO JHA MOA BosfelicTBHem onpe; 
JeIeHHBIX KOHIWeHTpanHi TMK Mb CKJIOHHbI OOBACHHTb H3MeCHeCHHeM HampaB: 
JICHHUA CpPHSHOJIOPMYeCKUX IPOWeCCOB B CTOPOHY CTapeHHA OpraHu3ma B CBA! 
C Mp@XKJCBPeMeCHHbIM CTapeHHeM JIMCTbEB. 

AHaTOMUYeCKHH aHasIW3 MO0Ka3aJl, 4YTO Y NepuIbI nox BIMAHHem IMF 
CHJIbHOe OfpeBeCHeHHe TKaHeH B JIMCTbAX, CTeCOJIAX HM KOPHAX MPOHCXOMUT } 
OUeHb paHHem Bospacte (B dase 3 map JIHMCTbeB), B TO BpeMA KaK B yCJIOBUA! 
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uc. 2. Bauaune TMK pB YCJIOBHAX 
JIMHHOFO WHA Ha Mepexo, KoHyca Hapa- 
TaHHS U3 BereTATHBHOH (asbl B reHepa- 
HBHYIO: @— KOHTpoONb; 6 — mocae 15 
6—mocne 20 Hel o6pa6orTKn pa- 
cTeHHii pacTBopom TMK 


tT. 130, Ne 1, Kosnona, Epmomnacra, Banka 


Puc. 3. Popmupopanne cousetuli y TlepHJJIbI 

MaCJIHYHOH Ha jJIMHHOM He yepes 56 jHel 

nocle o6pa6oTtkn TMK. a— Koutponp; 6 — 
Moy Boseictpuem TMK 


OPMAJIbHOrO PasBUTUA NePHJIVIbI 9TO HaOMOAaeTCA pH Mepexoye B cbasy m10- 
oHOMIeHHA. Bowlee HarviaHO mpexeBpemenHoe OfpeBecHeHHe TKAaHeH MOXKHO 
aOMONaTh Y pacTeHHi, OOpadoranupix 0,25% TMK B dase 3 nap amncrpes. 

STUX PaCTeHHH, ObICTPO MpeKPaTHBLIHX POCT, BCe JIMCTbA U axKe BepxXHue, 
Ie HefOpasBHTble, HaYHHAIOT ObICTPO CTapeTb, B HHX MpPOWCxoAUT opeBec- 
SHHE 3JIEMCHTOB (PJIOIMbI, UTO B HOPMAJIbHbIX YCJIOBHAX ObIBaeT MOCIe NOHOTO 
ASBUTHA JIMCTa HM MpeKpallleHHa ero pocra. 

OObaACHeHHE MOMYYCHHBIX HAMM Pe3YJIbTaTOB Coracyerca Cc 3akJIOUeHHeM, 
KoTOpomy mpHuen Dumep (°): roroBHOcTh pacTeHuii K IWBeTeHHIO ompesle- 
A€TCH COOTHOUICHHEM CTApbIX H MOJIONbIX JIMCTbEB. 

_ Takum o6pa30m, Ha OCHOBaHHM Hallux JaHHbIX Mbl IpHXOMUM K CJley10- 
MM BbIBOJaM: 

1. Tuppasuyq, MaeuHoBolt KHCOTHI, B 3aBHCHMOCTH OT ero KOHILeHTpalluh 
BOSpacta pacTeHHii, ABJIAeTCA KaK HHTHOMTOPOM, Tak HM CTHMYJIATOPOM pocta, 
1K H BCe OHOJOrHYeCKH AKTHBHBIC BEelLeCTBA. 

2. TMK B ompeyesieHHbIX KOHUECHTPallHAX BbIsbIBAeT Y THMMYHOTO KOPOTKO- 
(eBHOrO pacTeHHA — nepuuiibt (Perilla ocymoides L.) — nepexoy B penpoxyk- 
(BHYIO (a3y B HeOOBMHEIX JIA Hee yCOBHAX AIMHHOrO WHA. IIpwunHot 9TO- 
ABJIACTCH YCKOPeHHe CTapeHHA JIMCTbeB NOX BIMAHHemM TMK, uTo u npHBo- 
‘T K TIpexXkleBpeMeHHOMYy CTapeHHIO BCero pacTeHHA. 


 Boranvueckult uuctTuryt um. B. JI. Komaposa Tlocrymuno 
| Axaylemuu HaykK CCCP 10 VIII 1959 


LIMTHPOBAHHAA JIUTEPATYPA 


a Ate Wi auNcaavalrolis ob wala Dal wiils, Bot Gaz. 112) ILI (1950) saiear ee oer Havant 
Woes.) AO Kose ro 8 a, B. T. Kuene, Mas. AH JlatsCCP, 9, 89 (1954). 
). B. Paxutuu, u3non. pacr., 2, 1, 84 (1955). 4L. W. Mericle, A. M. Eu- 
s, R. P. Mericle, Bot. Gaz., 117, 2, 142 (1955). * C6opH. cr. nog peg. IO. B. Pa- 
wna, XMMMUeECKHe CpecTBa CTHMYyJIALHH HW TOPMOXEHUA CPUSHOMOTMYECKUX MpoweccoB pacte- 
Tier ODS we nine ird.Sih) et. Bot. Gaze ltd;.2, doo (l955)). 
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Jlokuagp Axkagemun uayx CCCP . 
1960. Tom 130, XN 1 


PH3HOJIOTH A PACTEHHE 


A. A. KOPHHJIOB 


BbIMETbIBAHHE HW MJIOMOHOWEHHE YYMM3bI 
NPH HENPEPbIBHOM OCBEWEHHM 


(IIpedcmaeaexo axademuxom A. JI. Kypcanoeoim 12 VIII 1959) 


YUymu3a mpvHaqiexKuT K UMCY THMMYHbIX KOPOTKOHEBHbIX pacTeHuk 
‘CHJIbHO YCKOPAIOWMX CBOe pa3BHTHe pH ykKopoyeHHu cBeToBoro AHA. [Ip 
39TOM MHOPHe CopTa MH OOpas3lbl YYMH3bI CeBePHOrO WIM HaropHoro Mpoucxox Te 
HHA MOFyT HOPMaJIbHO pa3BHBaTbCA Tak2xKe HM B YCJIOBHAX JVIMHHOrO CBeTOBOr 
mua (1). Bmecre c tem, B. HM. Pa3ymop Ha OCHOBaHHH CBOMX OMbITOB MPpHUle. 
K 3aKJIIOUeCHHIO, YTO «COPTa KHTaHCKOH UYMH3bI H3 MpPOBHHIWH, pacmoJloxKeH 
HbIX B JOJIHHaX, BeyT CeOA KaK THMMUHbIC pacTeHHA KOPOTKOFO JHA, Y KOTC 
PbIX JVIMHHBIM Je@Hb HCKJOUaeT BO3SMOXKHOCTL pasBuTHuA» (*). [IpeaqcTraBaasoc 
CYULeCCTBEHHbIM YCTAaHOBHTb, BO3MOXHO JIM JOCTHTHYTb BbIMeTHIBAHHA HW MIC 
JOHOWICHHA IO2%KH‘IX JOJMHHIX (opm 4ymMusbI H3 Kutraaz, Muqun wu lOxuol 
AdpukH B yCIOBHAX HempepbIBHOTO OCBeLLeHHA. 

OnbITbI NpOBOAHJIHCb B TeYeHHe Tpex JIeT B YCJIOBHAX TemJIMUbI Ha Kaparan 
JMHCKOH onbITHOH cTanuuu (1955—1956 rr.) uw B CraBponombckomM CeIbCKOXC¢ 
3AMCTBEHHOM MHcTUTYyTe (1958 r.). JJocBeuMBaHHe OCYIIeCTBIANOCb JlamMmaM 
HakaJIMBaHHA 200—300 BT, pa3meueHHbIMu Ha 40—60 cm oT pacTeHHH, Hen¢ 
‘CpeJCTBeHHO Ha, HUMH. JIIOMMHECICHTHBIX JIaMM B OMbITe HE ObwWio. 

Temnepatypa B OCeHHHH nepHod mosyepxkuBaslacb Ha ypoBHe 15—20' 
BecHOH 25°, merom B TeHuH 25—40°, Ha comHUe — 3HauHTeIbHO BBuUe. Pacre 
HHA OCTaBaJIMCb B TemMWe B TeveHHe BceH BereTaluH. II] pHBoqumM aHHble 3 
Ba rofa, Kora UCHbITHIBAJICA MHOPOUMCJICHHbIM HaGOp OOpa3OB MHPOBOM KOI 
JekuuH BMP, npucianHbii mo Hamed mpocb6e E. C. Akymesckum, KOTOPOM 
IIPHHOCHM MCKpeHHtiol0 OularoyapHocTb 3a coselicrBue. B tTa6m. | npuBeler: 
IIPCMMYULCCTBEHHO NO3AHeCnebIe CopTa AOMHHOTO mpoucxowkenua. B cay 
WaAX 3HAYMTeIbHOrO PpaCXOXJCHHA BPECMeCHH BbIMETHIBAHHA MO OTACIbHbIM Bé 
30HAM IIPHBOJATCA IBa KpawHUX MOKa3aTels. 

CpeqW MCMbITAHHbIX OOpa3lOB 3HaUMTeIbHaA YaCTb OBICTPO pa3BuBauac 
IPM HeMPePbIBHOM OCBeULeEHHU WM BbIOPOCHJa MeTeIKY B KOHIE HIOJIA MH B aBry 
Te; H3 STOH Ppynnbl NPHBeACHLI TONbLKO ABa OOpasia: Ne 3566 us Kuraa u 66 
u3 Mun. 

J\pyraad rpynna o6pa3yoB pesko 3amelMla CBoe pasBuTue. PacreHua 9TH 
NOSHHECHeIbIX (OPM ocrurain BIcoTE! 120—145 cm, o6pasoBprBalu no 20- 
25 uM Jake fo 30 smuctbeB. Ilockombky BbIMeTHIBAHHe WWIO MO3QHelt OCeHbE 
MeTeIKH HepeAKO Ob YKOPOYeCHHEIMH, MHOra Aed@opMHpOBaHHbIMH, BbIX! 
AIM W3 MOKPOBHBIX JIMCTbeB COOKY CTeOJIA WIM OKaSbIBaJIMCb B IleHTpe MY4E 
u3 6—10 Bepxuux sucTbeB. CieqyeT oTmeTHTb, uTO B 1955 r., Gomee *KapKO! 
uem 1956 r., pasBuTHe pacTeHHA JO BbIMeTHIBAHHA MpOXoOUNO OplcTpee; Ta 
y Ne 1254 BpimerpiBaHne Hayanocb yepes 113 que, mH Ha 68 qHel paHbut 
yem B 1956 r., a y Ne 206 — Ha 27 Hel panpue. 

B onpirax 1956 r. HaOmofaoch cBoeoOpa3Hoe ABJIEHHe: MPH MOMeLLeHI 
pacreHuii B chase 2—3 sucTbeB Ha 10 CyTOK B ycOoBHAX KOporKoro, 10-uac 
Boro, AHA HEKOTOPbIle HHAMUCKNe *OpMbI HE YCKOPHJIN, a 3aMeAIMIM pasBUTH 
Ne 664 Bbimera Ha 3 WHA mosxKe; y NeNe 790 u 840 Ha HenpeppIBHoM ocBelll 
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TaOauna 1 


“aa j IIpoucxox jeune Bexojpl Sune eae arene os 
Kaparauga, 1956r. 
664 Mugua 26 VII 74 
790 m 21 XII BRS 
840 : ae ke 14 XII 213—258 
3566 Kurati ( 18 VIII 97 
41254 F f2Vv 9 XI 181 
145 Kura, Ulanpen { 2 XII 204 
206 ‘ s | 7 XII 209 
584 lOxwunaa Adpuka Axe] 173—198 
083 es = } He spimerpipauia 
Crapponoab, 1958 r. 
790 Muausa 148 IX NS 
840 4 24V 49 IX 118—126 
3566 Kurtait 4 VIfI 73 
1254 e 29 1X 428 
154 Kutau, X36et 6 VIII 89 
207 A - HIOK 149 
145 Kutai, Wlanpeu 9 IV 18 1X ASA 
e932 Ss . 28 VIII 142 
/ 206 Z F He Bpimetpipama 
je 97, Kutau, Wanpayup 26 IX 170—198 
| a x i He ppimerniBasa 
3 lOxuaa Adpuxa 24 VIII 
584 ‘Meus j an 10 XII 140 


iH TI€PBbIe METEJIKH MOABHJIHCb B JleKaOpe, Tora KaK paCTeHHA Tex xe OOpa3- 
ke NOABepraBliHecA BO3eCHCTBHIO KOPOTKOrO JHA B TeyeHHe 10 cyTOK, HMeuIM 
bHYCbI HapacraHua Ha Oouee 0,2—0,3 cm. AHaslOrMyuHbI cbakT Obl OTMe4eH 
| T. Bapexnueli (4) B ombirax Co cKopocnesbIM CopTom 4ymu3bI Eroppesckas. 
| ConoctTaBiaa pe3ybTaTEI onbiTa 1958 r. c RaHHbImMu onbita 1956 r. moxHO 
METHTb, 4TO y OOJbUIHHCTBa OOpasllOB MpH BbICeBe B CraBpomoue BererallHou- 
1M MepHOA AO BLIMeTLIBAHHA 3aMeTHO CoKpaTHica, a Ne 583 u3 FOmuno Adpuku 
)PMAJIbHO BbIMeTa 3a 92 HA, Tora Kak B 1956 r. O6pa30BaHuA MeTeIKH He 
\MeuaJIOcb. 

| Equucrpenubim ucKouenuem aBnsica Ne 206 u3 Ianpceu, KoToppiit B Cras- 
Mowe He asi BbIMeTLIBAHHA, Tora Kak B mpesbiymux onpitax 1955 u 1956 rr. 
(PMAJIbHO BbIMeTHIBaJI, XOTA HW 3aMedIeHHO (Yepe3 196 u 209 AHeH OT BCXOOB). 
[HaKO CJleyeT MOJYepKHYTb, ITO IPH CHJIbHOM MOXOMOAaHHU B KONE MekaopsA 
Ib8 r. TemMmepatypa B TenmsMMLe HACTObKO CHH3H1aCb, YTO pacTeHHA Obwid wac- 
HHO MIOBP@XKeHbI H ONbIT MPHUWWIOCb MpeKpaTHTb, Tora Kak onbiT 1956 r. 
3aBepueH B AHBape 1957 r. Bo3mMoxkHO, 9THM OODACHAETCA OTCYTCTBHE 
\MeTpIBaHua y NoNe 200 u 206. Jlerambupili ananus KOHYCOB HapacraHua 
b3A ObIIO CelaTb BCeACTBHe NOBPexeHHA PaCTeHHH. 

| Takum o6pa3om, BCe UCMbITaHHble MO3AHecnebIe OOpasubl YYMU3bI U3 JO- 
JHHBIX mpoBuHyni Kutras, Unguu u lOxunoh Adpuku (3a UcKsO“eHHeM 
|200) o6pa30Bau MeTeIKH MH CchOopMHpoBasH CeMeHa B YCJIOBHAX HEIMPePbIB- 
ro ocBeujeHua (cm. puc. | u 2). 

'| CreQOBaTeIbHO, OMbITbI C YYMH3OH BHOBb MOAYEPKHYJIM, UTO CBeT MocTaTou- 
{i MHTCHCHBHOCTH HM JWIHTeIbHOCTH COBepIIeCHHO HeOOXOHM He TOJbKO JIA 
yeTa, HO UM JIA pa3BHTHA BCeX BbICWIHX 3eJICHbIX pacrenui (°). Cxema M. X. 
Wiinaxana (8) mo_rBepxKaer 9TO NOMOwKeHHe. 

| Boecre c Tem, OOHapy2KUBaeTCA Bce OO/bUIee YHCIO THINMIHbIX KOPOTKOAHEB- 
X pacTeHuii, 3aMeTHO yCKOPAIOWHX CBOe Pa3BUTHe B yCJIOBHAX KOPOTKHX 
PromepHOOB, HO CHOCOOHbIX 3aBePIIHTb CBeTOBYy!0 cTaqMio H B YyCJIOBHAX 
MIpepbIBHOrO ocBeuleHuA. Kpome 31aKOBblx — mpoca (°), Morapa, YYMH3bl — 
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YCTAHOBJIeHa BO3MOXKHOCTb UBETCHHA MPH HelMpePbIBHOM OCBeLLeHHM MepHJIVIE 
(4,3), KpymHouBeTHOH xpu3aHTembI (*) H, OTUACTH, KaJIaHxo9 OJloccieibAMaHi 
(°), T. @. OOMbUIMHCTBAa «KaCCHYeCKHX» OObEKTOB. : 

OueBuyHO, KOMMJIeKC YCIOBHH, CHOCOOCTBYION[UX MPOXOKeHHIO CBETOBO! 
cTalMH KOPOTKOJHEBHBIX pacTeHHli, Oomee MHOrooOpaseH, Yem OObIdH 


fa 
~ 


Puce. 1. Pacrenue YyMu3bI IpOucxox- Puc. 2. Pactenue 4yMu3bI MpoHcxoxe- 
Tenuem u3 Ianpen. Ne 932 no kata- Hvem 43 X96en. Ne 151 no katanory BUMP 
nory BHP. Henpeppipxoe ocpellenve Henpeppipxoe ocBellenne 


cuntaetca. IIpu JocraTouHol OOeceyeHHOCTH CBETOM, TeMJIOM H BlaroH pasBUTH 
B CBeTOBOH CTaqHH BO3MOXKHO H Ha KOPOTKOM He C YCKOPeCHHbIM 3aBeplreHHel 
OHTOreHe3a, H Ha JIMHHOM JHE C 3aMeJVICHHBIM TeHePpaTHBHbIM Ppa3BHTHeM 1] 
yCHJIeHHeM POCTOBBIX mpoleccoB. HeoOxoyqumMo JabHehuree H3y4eHHe 9TO! 
TIpOGJIeMbI. : 


CraBpOnovIbCKHH CesIbCKOXO3AHCTBEHHBIM Tloctynusio | 
MHCTHTYT 2ieVeloog 


HWHTHPOBAHHAS JIUTEPATYPA 


1E. T. Bapeuuna, Uymusa, M., 1958. * H.W. Bonogapcknan, Jae 
117, Ne 3, 504 (1957). 3B. O. Ka3sap anu, Craquinocrh pa3sBuTua u cTapenus oHOMe 
HUX pactenuli, Epepan, 1952. * A. A. Kopuuaos, JAH, 64, Ne 3, 401 (1949 
° A. A. Kopuuaos, Yen. copp. 6uou., 32,8. 2/5, 153 (1951). © A. A. Kopuuao : 
Tipoco, M., 1957. 7B. HW. Pasymos, Ousnon. pacr., 2,8.3(1955). & M. X. Gam 
axa, )Kypu. o6uy. Ouon., 17, Ne 2 (1956). ® R. Harder, H. Witsch, Plante 
B. 31, 192 (1940—1941). 
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foknxaye Akayemun nayx CCCP 
1960. Tom 130, N14 


PHSHOJIOLH A 


E. M. WIYMAKOB, H. M. SEJIDMAH u A. E. BOPHCOBA 


ONbIT BOCNUTAHHSHA HEKOTOPbIX HACEKOMbIX-PHTO®ATOB 
HA WCKYCCTBEHHDIX CPEJIAX 


(ITpedcmasreno axademuxom E. H. Taeaceckum 13 VII 1959) 


B nocseqHve rofl MpoBeqeHO MHOro UcceqOBaHHit nO BOCHMTAHMIO Hace- 
OMBIX-(PHTOParoB Ha HCKYCCTBEHHDIX cpeyax. Mero sToT MoxmKeT NOMYUUTb 
MpOKOe€ NMIPHMe€HeHHe Mp MOCTAHOBKe SHTOMOJOrHYeCKHX HCCIeOBaHHi, a 
MeHHO IPH H3yYeHHH TpeOOBaHHH HaCeKOMbIX K OTJ@JIbHbIM KOMIOHeHTAM 
AMM, a Take B TeX CJYUaAX, KOPla ObIBaeT HYKeH CTaHapTHbI cy6crpar, 
°O TpyAHO MOCTHKUMO IPH HCNOAb30BaHHH ecTecTBeHHOrTO KOpMa. Kpome 
TO, M€TO OTKPbIBA€T BOSMOXHOCTb MOCTAHOBKH JIOObIX JaGOpaTOpHbIxX HC- 
(eMOBaHHH B TeyeHHe BCero rosa H B wO6oOl reorpaduyeckol ToUKe, He3a- 
1CHMO OT HaJIMUHA KOPMOBBIX pacreHHii. 

B uHacrosllee BP€MA YCTaHOBJIeHa BO3MOXHOCTb BOCHHTaHHA Ha HCKyC- 
‘BEHHBIX CpeaX TOJIbKO TaKHUX HaCe€KOMBIX-(puTOaroB, KOTOPbIe BeyT CKPbI- 
WH OOpa3 %KH3HH, T. €. MKUBYT BHYTPH MUTaTebHoro cyOcrpatTa. OjHako 
Hib HeEMHOrHe BHJbI yaJlOcb BOCMHTbIBATh Ha UMCTOH CHHTeETHYeCKOH cpese, 
3 JOOaBJIeHHA BelUleCTB pacTHTebHOrO mpoucxomenua (Platyedra gossy- 
lalla L. (*), Hylemia an antica Mg. (*), sa“4uunxu Antonomus grandis L. (°)). 
HJ BHAOB 3akaHYMBaeT Pa3BUTHe JIMMIb NpU WOOaBeHHH K Cpese mpenapata 
JIMCTbeB paCTeHH, Ha3sbiBaemoro wepodusom (Pyrausta nibilalis L. (?), 
tapholia molesta Busch (°), Chilo simplex But. (*)). Uro Kacaercsa oTKpbITO- 
MBYULHX HaCe€KOMBIX, TO TOMbITKa BOCMHTaTb HX Ha UHCKYCCTBeHHOM cpeje 
(OHUMJIACb HeyaueH Jake MpH AoOaBeHHH Wepodpuuia. M3 MHorMx McIbITaH- 
iIX BHJOB JIMUIb ryceHuubt Prodenia eridana Cram. focTurau mocseqnero 
43pacTa, OHaKO Bec UX Obl B 7 pa3 HW%Ke KOHTPOJIbHbIX M BCe OHH MOrHOuH 
| oxyxanpmuce (2,3). 

|B cpBa3v Cc 3THM B Hallux HCCIeqOBaHHAX OCHOBHOe BHHMaHHe Obwlo ye- 
HO pa3paOoTKe MeTOJa BOCMHTaHHA Ha MCKYCCTBeHHbIX Cpeax OTKPbITOXKH- 
MX HaCeKOMBIX. C 9TOH WebIO ObWIH MpOBeeCHbI OMbITHI C TpeMA BUaMu 
(CEKOMBIX, pa3vIMYalOWuxca HO Tuy NMTaHua. Ogun u3 HX — YTOBOl 
Tpiek Loxostege sticticalis L.— 2xuBer oTKpbITO Ha JIMCTbAX pa3sHoodpas- 
X pacTeHuii, Bropoit — xsomkoBan coBKa Chloridea obsoleta F.— srppi- 
TCA BHYTPb XJIONKOBbIX KOPOOOUEK JIMUIb YaCTHUHO, T. €. BEET MOJYOTKPBI- 
H O6pa3 %KU3HM MW MOXKET WHTATbCA TOMbKO JIMCTDAMH, TpeTHH BU, THINMUHBIH 
@NCTaBHTeJIb CKPbITHOXKMBYUIMX HaCeKOMBIX — MaJIbBOBad MOIb Gelechia 
nlvella Nb. —.m4MHouHylo craqui0 MpOBOAHT BHYTpH KOpoOouKN XJoMyUAaT- 
Ka HM JMKUX MaJIbBOBbIX pacTeHHH. Bo3MOxXHOCTb BOCMHTaHHA STHX BUOB 
| MCKYCCTBeHHOH cpewe paHee ycTaHOBJIeHa He OblWla. 

| Ucnompb30BaHHad HaMH cpefla CocTosJIa H3 HHeEPTHOM Maccbl WIA NpHwaHus 
ONpeesIeHHOM CTPYKTYPbI, OCHOBHBIX MHTATeJIbHbIX BeUleCTB HM BUTAMMHOB. 
|| OCHOBY CpeAbI ObWIH B3ATHI arap HU WeNO03a, HCTOUHHKOM yIeBONOB CJy- 
la Caxapo3a, 2%XHpOB — XJIOMKOBOe MaCJIO; B Ka¥eCTBe MpPOTeCHHOB UCMOVUIb- 
basICH Ka3@HH, AMMHOKUCAOTEI, a B HEKOTOPIX OmbITaX H menTOH. BuraMuubl 
HOb3OBaIMCb KpHCTaIWMuecKHe HU B ammywax (KomMYeCTBO CM. B TAO. 1); 

Me TOFO, HCTOUHHKOM BHTaMHHOB ABJIAJIMCb TaKXKEe APOAXKH, MOCCAHHE B 
ou cepuu onbiros (NeNe 1—3) Wo BKJNOUeHHA HX B Cpey NOABepraNCh KU- 
iweHHio B TeyveHHe 10 muu., B Apyrol (NeNe 4—5) — mpeqBapuTebHO aBTO- 
Zon 


f 
JIM30BauCb 2 CYTOK B Tepmocrate pu Temnepatype 50°. Cosepskanne BOAbI 
cpeme Kome6alocb oT 68 Jo 75%, pH Bo BcexX BapMaHTax PaBHAJOCb 6,2. Ke 
3eHH IpeABapuTebHO pacrBopssica B 2 M pacrsope NaOH, 3arTem B 9ToT pat 


TBOP LOOaBJIANIMCh BCe OCTAIbHBIe BellecTBa. Arap, paCTBOPHBUIHHCA B BO 
B [pyro Koul6e, MpHCoeqMHAJICA B MOCeAHIOIO OYepesb. 


Ta6uuna f 


CocTaB muTaTembubIX cpef B pacuete Ha 100 r cpezp 


Homepa cpex 
BerecTBo 

1 | Z | 3 4 5) 
Kaseuu, r 8 8 8 8 8 
Tlentrou, mr = 400 = 100 
Arap, r 4 4 4 4 4 
Ilenmogo3a, © 5) 5 5 i 5 
Caxapos3a, r 6 6 5 6 6 
XJOMKOBOe MacuoO, Tr 4 4 1 4 4 
XomectepHu, Mr 50 100 100 100 100) 
Cob MHHepadibHas, Tr Ae Aa 2 DAG 2,0 
AWeTHIXONMHXJOpUA, Mr 40 60 40 60 60) 
Hpowxu, 5 4 4 4 8 8 
Taxodepou, mr 30 60 60 36 36: 
Buramun By, mr 0,6 he WD, Paths | {i 
Buramun Bo, mr 0,6 1,8 1,8 3,6 418i 
Buramun By, Mr 0,06 0,06 0,06 0,06 0,06: 
Butamuu Be, mr 0,8 AG 1,6 Sia lie tae 
TlapaamuHo6eH30HHand KHCJ., Mr dl 2 2 4 2 
Ilantotenopaa KHCOTAa, Mr 2 4 2 8 & 
Huxkornnospad KucuIOTa, Mr 6 12 18 Pil 24a 
Monuepad KucoTa, Mr 0,4 0,8 0,8 q 4 
Ackop6uHopas Kucaora, Mr 30 30 30 30 30: 
Muosut, mr 4 2, B 4 2a 
Baauy, Mr 10 40 40 10 455 
Apruunu, Mr 10 10 40 10 1S 
Jle#uMu, Mr 10 40 40 10 15s 
JIM3HH, Mr 10 40 10 10 AS 
Tupo3HH, Mr 10 10 10 10 15 
LlucreuH, mr 2 4 4 4 10° 
[luctuu, mr 400 100 400 4.00 450: 
Tauuuu, Mr 150 150 150 450 150+ 
Meruouuu, Mr 2, 4 4 4, 40: 
@MenuaantaHHH, Mr 3 6 6 6 40" 
Anauun, Mr 2 4 4 4 £0; 
CepuH, mr 2 4 4 4 103 


Ilocyie THaTeJIbHOrO MepeMeMIMBaHHA Cpefa MOMElaacb B COCyAb, B KOT 
PbIX MPOH3BOAHOCh BOCIHTAHHE MOMOMbITHDIX OObEKTOB, HW CTepHAH30BaHC 
Bcero OblJI0 HCHbITaHO MATb BapHaHTOB Cpe: NepBbit BapHaHT oTMUaICA. 
OCTAJIbHbIX KOJIMUCCTBCHHBIM COOTHOWICHHEM Ka3eHHa, Caxapa HM MaCJla, 7) 
OAMHAKOBOM COCTaBe HM KOJMUeCCTBe BHTAMHMHOB; B OCTAJIbHbIX YeTbIPeX BapHa 
TaX KOJIHY€CTBO OCHOBHBIX BelLECTB ObWIO MOCTOAHHO, H3MEHAJOCb JMWb Mf 
IeEHTHOe COeprxkaHHe BHTaMHHOB HM aMMHOKMCHOT (cM. Tas. 1). 

TyceHuubl XJIONKOBOM COBKH HM JIYPOBOrO MOTbIIbKa BOCHUTHIBaIHCb B IH] 
KUX MPpOOUPKaX, 3aKPbIBaIOWMXCA BaTHbIMH MpOOKaMH; LYCeHHILbI MaJIbBOB 
MOJIM — B CTCKJIAHHBIX O6aHOUKaX emKOcTbIO 30—40 cm?, CHa6xKeHHBIX 3aBh 
YMBAaIOWWMMUCA TpOOKaMH u3 MlacTMacchl. Wa MesuHhelupoBasuch nyT 
morpy2keHud HX Ha 10 Mun. B 2% pacrsop NaOH c nocaegxyioulel mpombiBK 
AMCTHINMPOBaHHOH Boo. Ilepenoc an Ha cpeqy NpousBomNICA B CTepHd 
HbIX YCJIOBHAX. TyCeHHI{bl XJIOMKOBOM COBKH HM MaJIbBOBO! MOJIH BOCIHTHIE 
MCh MHJMBALYabHO, TYCeHHIbI JyPOBOrO MOTbIIbKa — m0 3—5 mITyK B Ka 
nou mpoOupKe. 
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B kayecrBe KpHTepusA creneHu OaronpuaATHOcTH CpeAbI ObWIH HCMOb3OBaHBI 
CAYIOUMME MOKA3aTEIH: BbOKHBaeMOCTb TYCeHHM, CKOPOCTb UX pa3BHTHA, 
IMYECTBO BOSPacTOB, Bec FyCelMI, MOCMeAHerO BO3pacTa, BEC KYKOJIOK, MIO- 
BHTOCTb OaOouek. 

Tlopeyenue NOMOMBITHBIX BHOB Ha Cpefle ObwIO HeoquHakoBo. Tycenuubt 
lONKOBOH COBKH H JIYPOBOrO MOTbIWIbKa OCTaBaIMCb BCe BpeMA Ha MOBepx- 
cTH cyOcrpata. Ilepex okyKaMBaHHemM OHH MepeHOcHUCh B NpOOu“pkKH c m04- 
uM. TyceHuibl MaJIbBOBO MOJIH TposerbIBaH Xon BHYTPH cCpedbl, rye mpo- 
WIO BCe HX PasBHTHe, a TakxKe H OKYKJIMBAHHEe. 

Bee Bufbl OXOTHO MOeMaM cpeky, OMHAKO pasBUTHe ux IpoTekaJIo HOpMaJIb- 
) MaNeKO He Ha BCeX BapWaHTax Cpe, MPH STOMNHTATeIbHbIe KayeCTBA Cpelbl 
BHCAT KaK OT KOJIHYeCTBEH- 


TO COOTHOMICHHA OCHOBHBIX Ta6auna 2 

MIIOHCHTOB KOPMa, TaK HM OT Bansanue cocrasa mutatembHOl cpenbl Ha pasBuTue 

OEHTHOTO COsJeprxKaHHA BH- XJIOMKOBOH COBKH 

MHHOB. Tak, Ha pa3BHTHe z FE 

[(OMKOBOH COBKH 60JIbnIOe 3 La Sales 

A uw 

WMAHMe OKa3biBaeT yrseBol- Ga | x Bo | & ele 
Sx > ao, Si ie} ies 

) - OGIKOBOE  COOTHOLIeHHE. km | & Or) tae) cel | eo tae 

[el.HaJIbHO NpOBeeHHbIMU Ne cpenst Xo SS serine oS EY 

U 
BITaMH ObWIO YCTAHOBJIeHO, ok 28 en loe sau 8 
oO 5 5 

0 MX TPe€X HCMBITAHHBIX Co- ge |ge| es} | 8) 2 |e 

Homennit (1 : 1; 1:0,6; 1:1,4) Pre Die By [Ie Oo) are ae 

i 

cleqHee  OKa3asiOCb = Hal- 

umm. Ilostomy BO Bcex 4 19 Te | 125.) 0 400) 170ur ne 

HOBHBIX OMbITaX Caxapo3a Hu - 23 7 | 862 | 218 |33,4166,6) 45 

| oo ata Gap enn Mae 3 16,3 6 306 | 229) 7,0) 93 | 50 

4 14,2 | 6 | 385 |250] 5,0] 93 | 98 

pTHOIeHHH | : 1,4. 5 14,0 | 6 | 380 | 243] 8,0] 95 | 98 

Pemaroulee BJIMAHHeE Ha  Kontpom * | 13,6] 6 | 400 |255| 5,0] 95 | 98 


e€CTBO Cpefbl OKa3aJIO KO- 

Bs ey CCRC A AHHE BM: * Kak KOHTPOJIb HCHOMb3OBaIHCb TYCCHHIbI, TH 
MHOB MW amuHoKucuor. Ha TaBLUHeCA JIMCTbAMH TOMATOB 

ye No 1, oTmHuatoulelica oT 

jQJIbHBIX BapHaHTOB MeHbLIMM Cojep2KaHHeM BUTAMHHOB HM psa AMMHOKHCIIOT,, 
| ryceHul Obit B 8—4 pa3a HWKe KOHTPOJIbHbIX, OHM MMECJIM KapJIMKOBbIe pa3- 
DbI H HH OHA U3 HHX He OKyKsIMNacb. YBeIMYeHHe COepKaHHA B cpese oc- 
SHbIX BHT@aMHHOB Pe€3KO MOBbICHO BeC TYCeHHU, B TPH pasa CHH3HJIO HX 
|PTHOCTb H JOBEO HX CKOPOCTb pa3BHTHA JO HOPMAJIbHOM, XOTA KOJMYECTBO, 
jpacTOB H B 9TOM Cly4ae ObIO paBHO cemH (Taz. 2, cpega Ne 2). Bec kyxKo- 
| B 9TOM BapHaHTe ONbITa MPHOM3UJICA K KOHTPOJIO, a MPOWeHT OKYKJIMBa- 
coctaBul 66%. OfHaKO JIMUIb U3 NOJOBMHEI KYKOJIOK BbWIeTeIH OaOouKH, 
jopbie Bce ObWIH OecnJIOHEI. 

JlaibHeliinee MOBbINIeHHe CosepxKaHiA HUKOTHHOBOH KuUCOTH Cc 12 JO. 
ur B 100 r cpegpr (cpega Ne 3) sHaunTebHO ys1yuLIsIO ee KayecTBO. Komnue- 
D BO3pacTOB y TyCeHHIL XJIOMKOBOM COBKH COKPaTHJOCb AO WeCTH, a MPOLeHT: 
KJIMBIUMXCH TyceHul, cocraBias 93. Ho u B STOM CJIy¥ae OTPOAMJOCh TOJIb- 
10% OaOouek, mpuyem BCce OHH ObwIM GOecmJIOLHEI. OTOT (pakT, a Take TO, 
| OaouKn C TPYOM OCBOOOXK Ta HCb OT KYKOJIOUHBIX o6o0ueK, TOBOPHT 0, 
| UTO IPH NHTAHMM TyCeHH XJIOMKOBOM COBKH STHMM CpeAaMu Takxe HMCIIM 
fo KaKHe-TO HapymeHua B OOmeHe BellecTB. AHalH3 USHOOrHYeCKOrO, 
jOAHHA TyYCeHU mOKa3as, uTO Ha cpeye Ne 1 cofepxxanHHe BOAbI B TyCeHH- 
\OblWIo Ha 83—4% MeHbUIe, UEM B KOHTPOJIbHBIX, UTO YKa3bIBaeT Ha HCKOTO- 
| Hapymenue oOmeHa. Kpome Toro, Ha 9TOU cperle, 6eqHOH BUTaMHHaMhH, 
GitecrBo »xXupa B rycennmax Opimo Ha 4% MeHbINe, UCM B KOHTPOUE. Ilpu 
Waienuu xe cpeybl ButamuHamu (NeNe 2 u 3) cofepaaHve 2kupa B ye 
|| pesko yBeHUMIOCh UM cTaO axe Ha 3—5% OoNbule, UCM B KOHTPOIIC, 
Ke BPeMsA Cosepxanve OOulero a30Ta HM B THX ABYX BapHaHTax OMbiTa 


Ha 2,22% menue, uem B KOHTpOse (TAGs. 3). 
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B weiix yBeMyeHHA Cofep2%KaHvA a30Ta B OpraHH3Me HaCceKOMBIX Obl 
MpOBeNeHbI MaIbHelimme H3MeHeEHHA CoCcTaBa Cpefbl: B OMHOM BapHaliTe p16) 
TOBBILIeCHHA YCBOACMOCTH MIMUIH Obwio emle Oobme yBeMYeHO COfep2KaHl 
BHTAaMHHOB, B JpyromM — yBeHyeHO COfep2%KaHWe AMMHOKUCJOT. Kpome Tor 
B OOOHX BapHaHTaX KMMAYCHbIC PORK Obl 3aMeHEHbI UX ABTOIM3ATO 
OoraTbiM HYKJ@HHOBbIMH KHCJOTaMH, KOTOPbIe HrpaioT OOJIbUIy!0 POJIb B a3O 

HOM OOMeHe HaceKOMBIX. PesyJbTaT 

Ta6Oauna 3 39THX H3MCHEHHH CKa3aJIHCb OUCH CH 

nen _ Ho. B o60Hx BapHaHTax pe3Ko yBell 
A ae sac SaaS Ua et ietae UMJICA HPOMeHT BbWIeTa GaboueK (98% 
Holt cpeye HM MO MMHMMYMa COKpaTHJIOCb HCI 

ypoyos. BaGouxu xuiM 22—25 Hel 


Conepma: | Conepoca:| Conepeaet | T Cq CLOQND RO RC genase 
No cpebl Hue BODHI, HHe *KUpa, HHe asoTa HBIe, YH OTJIOMK WIN *KH3HeECHOCOOHB 
Me % | KCyX. BeCY  siinta. TakuM O06pa30M, BOMpoc O BO 
MHTaHHH XJIOMKOBOH COBKH Ha HCKY 
He CTBCHHBIX CpefaxX MOXKHO CUHTATb pai 
iT 79,5 12.55 onpezen.  PCLWICHHBIM. 
2 78,5 19,5 8,0 Xopowme pe3yJbTaTbl mowyyeH 
3 17,3 19,5 8,2 TakxKe VC ApyruM BpesuTeseM XsONYa’ 
: a ie Aa HUKa — MaJIbBOBOH mobo. IIpu Bo 
KouTpOJIb 83,0 16.3 10,3 MHTaHHH TyCeHHI{ STOTO BHyla Ha cpejla 


NeNe 4u 5 oHH MO BCeM NOKa3zaTeIA 

He OTJH¥YaIHCb OT KOHTPOVJIbHbIX, 
CMePTHOCTb HX Oba axe HUE, YEM B KOHTPOMe. OOBACHACTCA 3TO TEM, UTO MP 
BOCHHTaHHH TYCeHHI, B Ja6opaTOpHu Ha mOMOseMeHTax, MOCcMeqHHe OBICTE 
COXHYT H TyCeHHI| MPHXOAHTCA exKeTHEBHO MePpeHOCHTb Ha CBEXKUH KOPM, UTO O 
PHUaTesIbHO CKa3bIBaeTCA Ha HX CocTOAHHH. B cpese xe B STOM OTHOLICHHH Yi 
JIOBHA 3HAUHTeJIbHO JIyuMIe, TAK KaK TYCe€HHIL He OeCNOKOAT B TedeHHe BCE! 
pa3BUTHaA. 

BeuleqcTBHve TOPO, 4TO Cpela BIOHE YROBeTBOpAa TyYCeHHI, H MO CBOMM TI 
TAaT@JIbHbIM CBOHCTBAM HM KaK CyOCTpaT, OHH 3aKOHUMJIH pa3sBuTHe He Bia 
B QManay3y. BocnuTaHve AByX MOKOJICHHH MaJIbBOBOH MOJIH Ha cpejyle He O 
pasHJIOCb Ha PHSHOOrHYeCKOM COCTOAHHH 3TOrO Bua. Bec rycenny II moK 
JICHHA B MOCJe€AHEM BO3pacTe Obl TaKOM xe, KaK HM B KOHTpoe (31,5%), 
IJIOQOBUTOCTh Oadouek (150 An) He Obla CHMKeHAa, HU OHM TakKe Jadu *KU3H 
cmoco6Hoe notomctTso (III noKkosenne). 

Tak Ke XOPOWIO POCJIH Ha MCKYCCTBeHHbIX Cpefqax HM TyCeHHIbl JyFOBO: 
MOTBIIbKa, Npowequne pasBuTHe Ha cpefax NoNe 2 u 3. VB 9TOMm culyyuae B 
rycenun (42—47 mr), MpodOMKNTeIbHOCTh 23H (21 QeHb) H MOpdosOrH4y 
CKHe MpH3HaKH OaOoueK HHYeM HE OTHUAIHCb OT KOHTPOJIbHBIX. 

TloulyueHHble MaTepHaJibl OKa3bIBalOT BO3MOXKHOCTb BOCNHTAHHA OTKPBIT 
XKMBYULMX HaC€KOMbIX Ha HCKYCCTBCHHBIX cpeqax. STO mpescTaBAAeT OCOGE 
MHTepec, Tak KaK, HaCKOJIbKO H3BeCTHO, BCE MOMbITKH BOCHHTaHHA STOM rpy 
IIbl HAC€KOMBIX Ha CHHTeTHYeCKOH cpese 6e3 MOOaBIeEHHA KaKUX-HOO BelUec 
PaCTHTeIbHOrO MpPOHCXO*KAeCHHA MO CHX MOP He YBeHYaJIHCch ycnexom. 


BeecowsHblli HayyHO-HCCeOBaTeIbCKMit HHCTHTYT Tocrynuao | 
3alHTLI pacTeHHit 29 VI 1959 
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